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Description 

BACKGROUND OF THE INVENTION 

In video systems, the information displayed is 
segmented into discrete elements referred to as 
"pixels", the number of pixels per unit area deter- 
mining the available resolution. Each of these pix- 
els for a simple black and write system can be 
defined in terms of one bit of data; whereas, a 
more complex system utilizing pixels having differ- 
ing colors and intensity levels requires significantly 
more bits of data. To display the pixel information 
stored in memory, data is read from memory and 
then organized in an interim storage medium in a 
serial format. As each horizontal line in the display 
is scanned, the pixel data is serially output and 
converted to video information. For example, the 
stored data for each black and white pixel cor- 
respond to a predetermined position in the scan 
line and determines the video output for either a 
"white" level or a "black" level. A video display 
system is described in European Application EP-A- 
0107010 (Texas Instruments). The described video 
display system employs a memory arrangement 
for the video data which is accessed for serial 
read-out of the bit-mapped video information at a 
high clock rate, and also accessed in parallel by a 
microcomputer for generating and updating the in- 
formation to be displayed. Parallel access to the 
memory by the microcomputer can occur while the 
serial video data is being clocked out, so micro- 
computer I/O and video output conflict only a very 
minimum amount. Dynamic MOS RAMs with a 
serial register added provide a dual port memory. 

In designing a video memory, two of the pri- 
mary constraints facing the designer are the num- 
ber of pixels required per scan line and the scan- 
ning rate. This determines how the pixel informa- 
tion is mapped into the memory and the rate at 
which the stored pixel information must be acces- 
sed and serially output. Typically, video memories 
are "pixel mapped" such that one row of memory 
elements or portion thereof directly corresponds to 
the pixel information of a given scan line or portion 
thereof. For example, in a black and white system 
having 256 pixels per scan line, a memory having 
256 memory elements per row would be utilized. 
The information in the row is accessed and stored 
in the serial shift register for serial output therefrom 
during a given scan line, thereby requiring only one 
memory access per scan line. While data is being 
output from the serial shift register to the display, 
data is being accessed from the memory for updat- 
ing of display data. This data is transferred to the 
shift register during the retrace period between 
adjacent scan lines. Therefore, the number of rows 
and columns of memory elements is determined 
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by the number of pixels per scan line, the number 
of bits of information per pixel and the number of 
scan lines in the display. 

In applications utilizing pixel mapped video 
5 memories, a large number of individual memories 
are arranged in arrays such that a single access 
operation outputs a predetermined pixel pattern. 
This allows a large number of pixels and/or bits per 
pixel to be output during a single access time, 

10 thereby reducing the time required to access a 
given set of information. This array configuration 
may require the shift registers associated with in- 
dividual memories to be either cascaded or ar- 
ranged in parallel. 

75 To facilitate the use of multiple pixel mapped 

video memories, it is desirable to incorporate more 
than one memory on a single semiconductor chip. 
To provide a viable device from both an economi- 
cal and a marketing standpoint, each of the in- 

20 teg rated memories must maintain some degree of 
independent operation relative to the other memo- 
ries on the same chip and yet share as many 
control functions as possible. This is necessary to 
reduce the number of integrated circuit pins re- 

25 quired to interface between the peripheral circuitry 
and the chip itself and also to reduce the circuit 
density. When multiple pixel mapped video memo- 
ries are integrated onto a single semiconductor 
chip, it is desirable to have independent access to 

30 the serial inputs and outputs of each of the memo- 
ries and also to have independent control of the 
random ReadA/Vrite modes for the memories. This 
would require separate serial-in and serial-out inter- 
face pins for each memory, in addition to separate 

35 pins for the ReadA/Vrite control functions, resulting 
in an impractical multi-pin package. Additionally, 
the control circuitry required to provide the various 
independent functions would increase the density 
of the chip circuitry. 

40 In view of the above disadvantages with in- 

tegrated multiple memory semiconductor chips, it 
is desirable to provide a multiple memory chip 
having shared control functions utilizing a minimum 
number of pins to interface with peripheral circuitry, 

45 yet retaining a high degree of independent control 
of each of the memories in a given chip. 

SUMMARY OF THE INVENTION 

50 The present invention is a semiconductor video 

display memory including first and second memory 
arrays, each array having a plurality of memory 
elements arranged in rows and columns and asso- 
ciated with predetermined pixel locations in the 

55 display, the first and second memory arrays being 
identical; row decode means for receiving a row 
address and selecting one of the rows of memory 
elements in both the first and second memory 
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arrays; first and second serial access means for 
storing data from the selected memory elements of 
the first and second memory arrays in a serial 
format, the first and second serial access means 
having a separate serial input and a separate serial 
output and being controlled from an external 
source to serially shift data therethrough; transfer 
means for transferring data from the selected 
memory elements of the first and second arrays to 
the respective one of the first and second serial 
access means or from the respective serial access 
means to the selected memory elements of the 
first and second arrays, the semiconductor memory 
being characterized by configuring means (56 and 
60) for configuring the first and second access 
means either to each circulate data from the serial 
output to serial input thereof or to cascade the first 
and second serial access means with the serial 
output of the first serial access means connected 
to the serial input of the second serial access 
means. 

In another embodiment of the present inven- 
tion, the first access means is a first shift register 
and has the input and output thereof multiplexed to 
a dedicated IC pin and the second access means 
is a second shift register and has the serial input 
and output multiplexed to a second dedicated sig- 
nal pin. An external signal is provided for determin- 
ing whether the serial inputs or the serial outputs 
are interfaced with the external circuitry. The cir- 
culating shift registers allow the data to be shifted 
out and back to the input thereof. 

In yet another embodiment of the present in- 
vention, the cascaded shift registers and circulating 
shift registers are incorporated on the same semi- 
conductor chip by utilizing mask programmable 
options wherein mask modifications are made prior 
to fabrication of the semiconductor device to select 
ither the circulating shift register or the cascaded 
shift register arrangement. 

Another feature of the invention disclosed and 
claimed herein: Each of the arrays has an equal 
number of memory elements arranged in rows and 
columns. A common row decoder and common 
column decoder are provided for receiving the row 
and column addresses. A separate input/output 
buffer is associated with each of the arrays for 
transferring data to and from the associated array 
and interfacing with an external source. An inhibit- 
ing circuit is provided that is associated with each 
of the input/output buffers for inhibiting data trans- 
fer to the associated array in response to receiving 
an inhibiting signal. Each of the arrays has a sepa- 
rate inhibiting signal associated therewith such that 
generation of the associated inhibiting signal inhib- 
its transfer to the accessed memory element in the 
associated array. 
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In another embodiment of this feature of the 
invention, the inhibiting signals are received on the 
input port to the buffers and multiplexed for storage 
in a latch. This allows the inhibiting signals to be 
5 present for a shift duration of time and stored until 
updated. 

In yet another embodiment of this feature, a 
separate terminal is provided for each of the inhib- 
iting signals associated with each of arrays. The 

10 inhibiting signals are then allowed to be present for 
the duration of inhibition of data transfer. 

Still another feature of the invention: A row 
decoder is provided for receiving and decoding a 
row address and selecting one of the rows of 

75 memory elements. A column decoder is provided 
for receiving and decoding a column address and 
selecting one of the columns of memory elements. 
The column and row decoders operate in conjunc- 
tion to select one of the memory elements in the 

20 array in the random access mode. A serial shift 
register is provided having a plurality of shift bits 
equal in number to the columns of the array with 
transfer gates disposed therebetween. The transfer 
gates are operable to transfer data from all of the 

25 memory elements in the accessed row for storage 
in the shift bits of the shift register. A tap circuit is 
provided for selecting the shift bit from which data 
is to be output. The tap position is determined by 
an address input to the column decoder and de- 

30 coded thereby. Data is then shifted out of the shift 
register from the tap point, the tap point being the 
output of any of the shift bits as determined by the 
tap address input to the column decoder. A control 
circuit controls whether the output signal from the 

35 column decoder decodes a column address or 
provides a tap decode signal for selecting the 
output of the shift register. 

In addition, still another feature of one embodi- 
ment: A row address is received and decoded and 

40 the addressed row of memory elements is acces- 
sed in the array. A serial shift register having a 
plurality of shift bits in the shift register is asso- 
ciated with each column of the array. A transfer 
circuit is disposed between the shift register and 

45 the array to control the transfer of data there- 
between. A clock circuit receives an external shift 
clock and generates an internal shift clock for shift- 
ing data in the shift register at the frequency of the 
external shift clock. A control circuit receives an 

so external transfer control signal and controls the 
transfer of data in the transfer circuit. A shift inhibit 
circuit is provided for inhibiting shifting of the shift 
register by the internal shift clock for a predeter- 
mined duration of time after reception of the exter- 

55 nal transfer signal to ensure that the complete 
transfer of data has been effected. 

In another embodiment of this feature, an ex- 
ternal row address strobe signal is provided to 
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initiate access of data in the array. Access is main- 
tained for the duration of time that the row address 
strobe signal is present. An inhibit circuit is pro- 
vided for inhibiting transfer of data before full ac- 
cess is achieved. This allows the external transfer 
signal to occur before full access without disturbing 
prestored data in the shift register until a predeter- 
mined point in time. 

In yet another embodiment of this feature, cir- 
cuitry is provided for extending the accessed time 
for a predetermined duration of time after reception 
of the external transfer signal. This time extension 
circuit operates independent of the row address 
strobe signal such that removal of the row address 
strobe signal prior to expiration of the predeter- 
mined duration of time maintains access to the 
data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the 
present invention and the advantages thereof, refer- 
ence is now made to the following description 
taken in conjunction with the accompanying Draw- 
ings in which: 

FIGURE 1 illustrates a schematic block diagram 
of a semiconductor chip incorporating four pixel 
mapped memory arrays in accordance with the 
present invention; 

FIGURE 2 illustrates timing diagrams for writing 
data to select ones of the memory cells in 
accordance with the Write Mask feature; 
FIGURE 3 illustrates a block diagram of a sym- 
metrical pixel memory array; 
FIGURE 4 illustrates a portion of the display 
map for the array of FIGURE 3; 
FIGURE 5 illustrates a schematic block diagram 
of the shift register and tap latch; 
FIGURES 6a and 6b illustrate a diagram of one 
scan line for three different display scans utiliz- 
ing soft panning; 

FIGURES 7a and 7b illustrate a diagram of one 

scan line for three different display scans with 

the shift register tapped at varying positions; 

FIGURE 8 illustrates a schematic diagram of 

one shift bit of the shift register; 

FIGURE 9 illustrates a schematic diagram of 

three serially connected shift bits; 

FIGURE 10 illustrates a schematic diagram of a 

portion of the serial shift register and the tap 

latch; 

FIGURE 11 illustrates a schematic block dia- 
gram of the interface between the tap latch, shift 
register and column decode circuits; 
FIGURE 12 illustrates a schematic block dia- 
gram of the preferred layout of the memory 
elements in the four pixel mapped memory ar- 
rays and the associated shift registers and tap 
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latches; 

FIGURE 13 illustrates a timing diagram for 
transferring data from memory to the shift regis- 
ter; 

5 FIGURE 14 illustrates a timing diagram for shift- 
ing data from the shift register to memory; 
FIGURE 15 illustrates a schematic block dia- 
gram of the circuitry for individually addressing 
individual ones of the four arrays on the semi- 

w conductor chip; 

FIGURE 16 illustrates timing diagrams for in- 
dividually addressing the memories with sepa- 
rate column address strobes; 
FIGURE 17 illustrates a schematic diagram of 

75 the circuit for midline load; and 

FIGURE 18 illustrates a timing diagram for mid- 
line load. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

By Four Memory Array 



Referring now to FIGURE 1, there is illustrated 
a semiconductor memory comprised of four mem- 

25 ory arrays 10, 12, 14 and 16 referred to hereinafter 
as a "By Four Memory Array." Each of the mem- 
ory arrays 10-16 is comprised of a read/write mem- 
ory organized with both serial access and random 
access, both of which may use a cell array of the 

30 Dynamic Random Access type. All of the arrays 
10-16 are included on one semiconductor chip 
which is usually mounted in a standard dual-in-line 
package. Memories of this type are generally de- 
scribed in U.S. Patent No. US-A-4,081 ,701 , issued 

35 to White, et al. and assigned to Texas Instruments 
Incorporated. Each of the arrays is generally split 
into two halves with an equal number of memory 
cells in each half to define distinct rows and col- 
umns of memory elements. A row of sense amplifi- 

40 ers, each associated with one column, is disposed 
between the two halves such that activation of one 
row provides an output on each of the sense am- 
plifiers. Appropriate decoding circuits are then uti- 
lized to output all or select ones of the address 

45 data bits, as will be described hereinbelow. 

Each of the memory arrays 10-16 is arranged 
in a "bit mapped" configuration; that is, the relative 
location of a bit of data stored in the memory 
corresponds to a physical location of a pixel on 

so display. For example, the data stored in the first 
row and first column of one of the bit mapped 
arrays could correspond to the first pixel in the first 
scan line on the video display. If only one array 
were utilized, the adjacent pixel would correspond 

55 to the data stored in the first row and second 
column of the array. However, if multiple arrays are 
utilized, adjacent columns in a given array cor- 
respond to every nth pixel in the display where n is 



4 



EP 0 189 576 B1 



8 



equal to the number of arrays in parallel. This type 
of memory is fully described in U.S. Patent Ap- 
plication Serial No. 567,040, filed December 30, 
1983, corresponding to Patent No. US-A-4 639 890, 
and assigned to Texas Instruments Incorporated, 
"Inside Graphic Systems, From Top To Bottom", 
Electronic Design, Volume 31, No. 15 (1983), by 
Novak and Pinkham, "Dedicated Processor Shrinks 
Graphic Systems To Three Chips", Electronic De- 
sign, Volume 31, No. 16 (1983), by Williamson and 
Rickert and "Video Ram Excells At Fast Graphics", 
Electronic Design, Volume 31, No. 17 (1983), by 
Pinkham, Novak & Guttag. 

The memory arrays 10-16 are all contained on 
a single semiconductor chip denoted by a dotted 
line. An address A0-A7 is received in an address 
buffer 18, the output of which is input to a row 
address latch 20 and a column address latch 22. 
The row address latch 20 is controlled by the row 
address strobe signal RAS and the column address 
latch 22 is controlled by the column address strobe 
CAS. The row address latch 20 is output to a row 
address bus 24 and the output of the column 
address latch 22 is output to a column address bus 
26. Each of the memory arrays 10-16 has asso- 
ciated therewith a row decoder 28 for receiving the 
latched row address from a row address bus 24 
and a column decoder 30 for receiving the latch 
column address from the column address bus 26. 
Although the row and column decoders are shown 
separate, each of the arrays 10-16 shares a com- 
mon row decoder and a common column decoder, 
as will be described hereinbelow. 

Each of the memory arrays 10-16 has a data 
input/output (I/O) circuit 32 associated therewith 
which is comprised of I/O data lines. The I/O data 
lines associated with the array 10 are denoted by 
"l/Oo", the I/O lines associated with the array 12 
are denoted by "l/Oi ", the I/O lines associated with 
the array 14 are denoted by "l/0 2 " and the I/O 
lines associated with the array 16 are denoted by 
"I/03." In addition, a serial shift register 34 is 
associated with the array 10, a serial shift register 
36 is associated with the array 12, a serial shift 
register 38 is associated with the array 14 and a 
serial shift register 40 is associated with the array 
16. 

Each of the shift registers 34-40 has associated 
therewith tap latches 42, 44, 46 and 48, respec- 
tively. The tap latches 42-48 are operable to select 
the shift bit of the associated shift registers 34-40, 
respectively for output therefrom. The tap latches 
42-48 are interfaced with a tap latch bus 50 which 
is connected to the output of a tap latch decode 
circuit 52. The tap latch decode circuit 52 receives 
the latched column address from the address bus 
26 for decoding thereof. In the preferred embodi- 
ment, the tap latch decode circuit 52 and the 



column decoder 30 are shared functions such that 
only one decode circuit is required. Control cir- 
cuitry is provided for determining whether the de- 
coded output is placed onto the tap latch bus 50 or 

5 the column decode bus 26, as will be described 
hereinbelow. 

Each of the shift registers 34-40 is comprised 
of a plurality of serially arranged shift bits, each 
shift bit therein associated with a separate column 

w in the associated array. A transfer gate 54 is pro- 
vided for interfacing between the individual col- 
umns of each of the arrays 10-16 and the asso- 
ciated shift registers 34-40. This transfer of data 
can either be from the output of each of the sense 

15 amps in the respective memory arrays for loading 
into the shift bits of the respective shift registers or 
it can allow transfer of data from the shift register 
to the associated array. The transfer gates 54 allow 
for transfer of all of the data in the addressed row 

20 to the shift register for serial output therefrom, as 
will be described hereinbelow. The operation of the 
transfer gates and the serial shift register is de- 
scribed in detail in U.S. Patent US-A-4,330,852. 
The output of the tap latch 42 comprises the 

25 serial output of the shift register 34, and this output 
is input to one input of a Single Pole Double Throw 
switch 56, which allows for the output of tap latch 
42 to switch between the serial input of the shift 
register 34 and the serial input of the shift register 

30 36. In a similar manner, the output of the tap latch 
46, which is the selected output of the shift register 
38, is also input to a Single Pole Double Throw 
switch 58, which selects between the serial input of 
the shift register 38 and the serial input of the shift 

35 register 40 associated with the array 16. The tap 
latch 44, which selects the output of the shift regis- 
ter 36, is fed back around to the serial input of the 
shift register 36 through a Single Pole Single 
Throw switch 60, and the output of the tap latch 48 

40 is also fed back to the serial input of the shift 
register 40 through a Single Pole Single Throw 
switch 62. Each of the switches 56-62 is a metal 
mask programmable option which is selected dur- 
ing fabrication of the semiconductor memory. Al- 

45 though illustrated as switches, they are in actuality 
a series of lines which are connected or discon- 
nected on the mask prior to fabrication of the 
device. 

The switches 56-62 allow for two modes of 
50 operation. In the first mode, the switches 56 and 58 
are connected such that the output of the tap latch 
42 is connected back to the serial input of the 
associated shift register 34 and the output of the 
tap latch 46 is connected back to the serial input of 
55 the associated shift register 38. In a similar man- 
ner, the switches 60 and 62 are closed such that 
the outputs of the tap latches 44 and 48 are con- 
nected back to the serial inputs of the respective 
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shift registers 36 and 40. In this manner, each of 
the shift registers 34-38 is configured as a 
"circulating" shift register. 

In the second mode of operation, the switch 56 
is configured to connect the tapped output of the 
shift register 34 to the serial input of the shift 
register 36 and the switch 58 is configured to 
connect the tapped output of the shift register 38 to 
the serial input of the shift register 40. The switch- 
es 60 and 62 are configured in the open position 
such that circulation of data in the shift registers 36 
and 40 is inhibited. This second mode of operation 
essentially cascades shift registers 34 and 36 and 
shift registers 38 and 40. 

To interface with the shift registers in two 
modes, a signal pin labeled "Si " is connected to 
the output of the tap latch 44, a signal pin "So" is 
interfaced with the serial input of the shift register 
34, a signal pin "S 2 " is interfaced with the serial 
input of the shift register 38 and a signal pin 
labeled "S3 n is interfaced with the output of the tap 
latch 48. In the first mode of operation, the pin Si 
is multiplexed with both the serial input and output 
of shift register 36, pin So is multiplexed with the 
serial input and output of shift register 34, pin S2 is 
multiplexed with the serial input and output of shift 
register 38 and pin S 3 is multiplexed with the serial 
input and output of shift register 40. Buffers are 
provided such that data can be input or output to 
the associated shift registers on pins S0-S3 in 
response to the serial out enable signal SOE to 
selectively input data or receive output data from 
the associated shift register. These multiplexed 
functions will be described hereinbelow with refer- 
ence to FIGURE 5. 

In the second mode of operation, the pin Si is 
connected to the output of tap latch 44 and the pin 
So is connected to the input of the shift register 34, 
the shift registers 34 and 36 being cascaded. Pin 
So is connected to the input of shift register 38 and 
pin S3 is connected to the output of tap latch 48, 
shift registers 38 and 40 being cascaded. In this 
mode, data can be serially input to shift register 34 
and extracted from the tapped output of shift regis- 
ter 36. In a similar manner, data can be serially 
input to shift register 38 and extracted from the 
tapped output of shift register 40. 

The switches 56-62 provide the option of selec- 
tively accessing each of the shift registers asso- 
ciated with the memory arrays 10-16 on a single 
multiplexed input/output or, alternatively, cascading 
the associated shift registers of two of the arrays 
with a dedicated input and a dedicated output for 
each cascaded pair. In this manner, only four pins 
on the integrated circuit package are required. 
Each of these configurations and the applications 
therefor will be described in more detail herein- 
below. 



Each of the memory arrays 10-16, as de- 
scribed hereinabove, shares a common row de- 
coder and a common column decoder. A row ad- 
dress and the associated RAS signal activates the 

5 addressed row in each of the arrays 10-16 and a 
column address and the associated CAS signal 
activates the addressed column on each of the 
arrays 10-16. Transfer of data can then be effected 
between the bit lines and either the data I/O circuits 

10 32 or the shift registers 34-40. By sharing a com- 
mon column and row decoder, a random Read or a 
random Write function would require reading or 
writing of data to all of the arrays 10-16 simulta- 
neously. To selectively Write data to one or more 

75 of the arrays 10-16 could require separate column 
decode circuits and associated peripheral control 
circuitry. This would significantly increase the cir- 
cuit density on a given chip. In accordance with the 
present invention, two methods are utilized for sep- 

20 arately writing to a desired location in a select one 
of the memories of the four arrays 10-16 without 
disturbing data in the same location in the unselec- 
ted one of the arrays. The first method is referred 
to as a "Write Mask" feature which inhibits writing 

25 to unselected arrays and the second method is 
referred to as "Separate CAS" and utilizes sepa- 
rate column address strobes CASo, CAS1, CAS2 
and CAS3 to select the array to be written to. As 
will be described hereinbelow, both of these fea- 

30 tures are incorporated on the semiconductor chip 
but only one is activated during fabrication by 
altering the metal mask. 

To selectively alter data in any of the arrays 
10-16 or any combination thereof, an enable circuit 

35 64 is provided for interfacing between and I/O 
buffer 66 and the I/O lines l/Oo - l/0 3 . The enable 
circuit 64 is controlled by outputs from an arbiter 
68 which determines whether the Write Mask fea- 
ture or the Separate CAS feature is utilized. If the 

40 enable circuit 64 is controlled to disable any of the 
I/O outputs associated with the arrays 10-16, the 
data on the associated bit line cannot be "written 
over." Only the enabled I/O lines can have the 
associated bit lines activated such that the asso- 

45 ciated memory element can have data written 
thereto. 

In the Write Mask mode, the four data pins D 0 - 
D 3 are multiplexed such that enable signals W 0 , 
W1 , W 2 and W 3 can be multiplexed therewith. The 

50 signals W0-W3 determine which of the memory 
arrays 10-16 are to have the associated I/O ports 
enabled. The disadvantage to the Write Mask fea- 
ture, as will be described in more detail herein- 
below, is that only one set of values for the signals 

55 W0-W3 can be latched for each RAS signal. There- 
after, only locations in the selected arrays can be 
written to. This presents a problem when operating 
in the page mode. 
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When the metal mask is altered to select the 
Separate CAS feature, the arbiter 68 distinguishes 
between the four CAS signals. In this mode, the 
row is selected with the RS5 signal and then the 
desired one of the CAS signals CAS0-CAS3 is input 
thereto. Therefore, the column address and any 
one of the columns in the arrays 10-16 can be 
selected for a given row access. Only one row 
access is required to operate in the page mode 
and the CAS signals can be controlled during a 
given row access to select columns from any one 
of the arrays 10-16 or any combination thereof. 

A clock and control generator 69 is also pro- 
vided on the chip to generate the various clock 
signals and control signals such as that required to 
activate the transfer gate and the shift registers 34- 
40. Two of the signals input to the clock and 
control generator 69 are the signal for the shift 
register clock SCLK and the signal for the transfer 
and output enable signals TR/QE. 

Referring now to FIGURE 2, there is illustrated 
a timing diagram for the Write cycle for the mem- 
ory of FIGURE 1 illustrating the Write Mask feature. 
In the conventional RAM, the row addre ss is 
latched in the row address latch 20 as RAS goes 
low. After a predetermined duration, the column 
address is placed in the address buffer 18 and 
CAS goes low to latch the column address in the 
column address latch 22. In the Write mode, the 
Write/Enable signal WE is changed to a low level 
after the row address is latched. In the Write Mask 
feature, the WM/WE signal goes low prior to RAS 
going low. This allows the arbiter 68 to latch any 
data on the data inputs, representing the signals 
W0-W3. Since the masked data is latched only 
once for each change in RAS, only one set of 
masked data can be latched for each row address. 
As described above, this is a disadvantage when 
operating in the page mode, since different arrays 
cannot be selected during a given row address. 

Cascaded Shift Register 

Referring now to FIGURE 3, there is illustrated 
an array configured of four memories 70, 72, 74 
and 76. Each of the memories 70-76 is similar to 
the memory of FIGURE 1 , in that four bit memory 
arrays are contained therein. The memories 70-76 
are operated in the second mode of operation with 
cascaded shift registers. Each pair of cascaded 
shift registers therefore has a dedicated pin for the 
serial input to the cascaded pair and a dedicated 
pin for the serial output to the cascaded pair, 
requiring four pins on the integrated circuit pack- 
age to interface with the cascaded pairs. For illus- 
trative purposes, the two cascaded pairs in the 
memory 70 are cascaded with the two cascaded 
pairs in the memory 72. The two cascaded pairs in 



the memory 74 are cascaded with each other and 
the two cascaded pairs in the memory 76 are 
cascaded with each other. Regardless of the con- 
figuration, the electrical configuration is the same, 
5 with only the physical layout of the interconnects 
changing. 

A data update circuit 78 is provided that re- 
ceives a signal from a microprocessor (not shown) 
on a bus 80 to generate sixteen separate signals to 

ro control either the Separate CAS function of each of 
the memory arrays in the memory 70-76 or, al- 
ternately, the Write Mask feature. These outputs 
are labeled CA5 a /W a -CA3p/W p . These signals are 
associated with separate ones of the memory ar- 

15 rays in memories 70-76 to selectively write in the 
random mode to those arrays for updating pixel 
data, as will be described hereinbelow. 

Each of the pixel mapped arrays in the memo- 
ries 70-76 is labeled with a letter indicating its 

20 relative position in the array. One cascaded pair in 
memory 70 is labeled "D" and "H". This cascaded 
pair is cascaded with arrays "L" and "P" in the 
memory 72. The other array pair in memory 70 is 
labeled "C" and n G," which is cascaded with the 

25 other array pair in memory 72 labeled "K" and 
"O". The cascaded arrays in the memory 74 are 
labeled "B", "F", "J" and "N" and the cascaded 
arrays in memory 76 are labeled "A n , "E", "I" and 
"M". Therefore, the array of FIGURE 3 is config- 

30 ured such that arrays A, B, C and D are arranged 
in parallel, with the serial outputs thereof connected 
to four parallel inputs of a four-bit serial shift regis- 
ter 82, the serial output of which is processed for 
input to a display. The remaining cascaded arrays 

35 E-H, l-L and M-P are cascaded in a parallel con- 
figuration, such that all of the elements in the 
cascaded arrays A-D are output to the four-bit shift 
register 82, followed by all of the shift register data 
from the arrays E-H, etc. This is referred to as 

40 "symmetrical pixel mapping." 

Referring now to FIGURE 4, a portion of the 
video display is illustrated utilizing the symmetrical 
pixel array of FIGURE 3. In accessing one row of 
data in the symmetrical array, a row address is first 

45 supplied and then a column address. The data on 
the bit lines of each column is then transferred with 
the transfer gate 54 to the respective shift registers 
of each of the arrays A-P. Once the data is parallel 
loaded into the respective shift register, all of the 

50 shift registers are clocked by a common shift clock 
to synchronously shift the data to the four-bit shift 
register 82. For a 256 bit wide array and a cor- 
responding 256 bit wide shift register, each of the 
positions is labeled "00" through "255" corre- 

55 sponding to the particular column. The first shift bit 
output of each of the arrays A through P cor- 
responds to the column address 00. The first data 
loaded into the four-bit shift register 82 is the data 
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initially stored in column 00 of arrays A-D. After the 
data is loaded into the four-bit shift register 82, it is 
shifted out at a data rate four times that of the shift 
clock. Therefore, the first piece of data output from 
the four-bit shift register 82 is the data in column 
00, row 00 of array A followed by the data in 
column 00. row 00 of array B. After data cor- 
responding to column 00 of arrays A, B, C and D is 
output from the four-bit shift register 82 to form the 
first scan line, the data corresponding to row 00, 
column 01 is then loaded into shift register 82 to 
form the second scan line. This continues until all 
of the data in the shift registers associated with 
registers A-D is output, which requires 256 shift 
clocks and 1024 shifts of the four bit shift register 
82. 

In this example, the display is 256 blocks long 
which, for the first scan line, is comprised of 1,024 
pixels. For the next scan line, the data from the 
shift registers initially associated with the arrays E- 
H has been serially loaded into the shift registers 
associated with the arrays A-D. This data is then 
serially loaded into the four-bit shift register 82. 
The next scan line associated with ail of the data in 
the shift registers associated with arrays l-L and 
the fourth scan line is comprised of the data in the 
shift registers associated with the arrays M-P. This 
forms 256 pixel arrays each having the pixels 
therein labeled A through P. After all of the data 
associated with row address 00 is output from the 
shift registers, row 01 is accessed and the data 
transferred to the associated shift registers and 
scan lines five through eight are displayed to form 
the second row of pixel arrays. 

By utilizing the symmetrical array of FIGURE 3, 
it is possible to write over sixteen adjacent pixels in 
any one of the pixel arrays in one memory access 
time. If only one pixel mapped memory array were 
utilized, it would require sixteen memory accesses 
to change the data of the sixteen pixels. In the 
symmetrical pixel array, it is only necessary to 
make one random access of the memory arrays A- 
P, with the data update circuit 78 activated to 
select the array to be written over at that row and 
column address and in the desired pattern. 

For example, if a pattern illustrated by the 
reference numeral 84 in FIGURE 4 were to be 
drawn on the display, a conventional system would 
access each row defining the pattern 84 and 
change the column address to modify the appro- 
priate pixel memory locations. This would require 
operation in the page mode for the memory. The 
row address would then be changed and this step 
repeated. The pattern 84 is comprised of the pixels 
H, L, and P in the pixel array in row 00, column 00, 
pixels E, F, J and N in the pixel array in column 01, 
row 00, the pixels D, H and L in the pixel array in 
column 00, row 01 and the pixels B, F, I and J in 



the pixel array in column 01, row 01. A conven- 
tional system would require six row accesses with 
each row access requiring two column accesses to 
write over all of the pixel data to form the pattern 
5 84. However, in the symmetrical pixel mapping 
array of FIGURE 3, only four accesses are required 
to form the pattern 84. The system would first 
access memory cells in row 00, column 00 of all of 
the memory arrays A-P and enable only memory 
w arrays H, L, and P for writing to. With the Write 
Mask option selected for the memory 70-76 in 
FIGURE 3, a new row access would be required 
prior to changing the enabled pixel array s for row 
00, column 01 . However, if the Separate CAS op- 
ts tion were selected, the page mode would be uti- 
lized and only one row access made for updating 
the pixel information in column 00 and column 01. 

By utilizing cascaded shift registers internal to 
the semiconductor chip having four pixel mapped 
20 arrays contained therein, only four pins are re- 
quired to provide the 4x4 array. This allows for any 
configuration requiring a symmetrical array that is 
two pixels wide or any multiple thereof. Therefore, 
a 4x4 symmetrical pixel array can be utilized, as 
25 illustrated in FIGURE 3, or even a 16x16 pixel array 
can be utilized. 

Circular Shift Register with Multiple Tapped Output 



30 Referring now to FIGURE 5, there is illustrated 

a schematic block diagram of a 256 bit shift regis- 
ter 86 with an associated 256 bit tap latch 88 and 
an associated 256 element transfer gate 90. The 
shift register 86 is similar to the shift registers 34- 

35 40, the tap latch 88 is similar to the tap latches 42- 
48 and the transfer gate 90 is similar to the transfer 
gate 54 in FIGURE 1. The transfer gate receives 
the bit lines B/L00-B/L255 on the input and has the 
outputs thereof connected to the individual shift 

40 bits of the shift register 86 labeled "00" through 
"255," with the serial input being input to shift bit 
255 and the serial output being output by shift bit 
00. The tap latch 88 is operable to tap the serial 
output at any one of the shift bits 00 through 255. 

45 The shift output from shift bit 00 is input to a 
tristate buffer 92, which has the output thereof 
connected to a Single Pole Single Throw switch 94. 
The switch 94 is similar to the switches 60 and 62. 
As described above, the switch 94 may not be 

50 utilized if the shift register is configured similar to 
shift registers 34 and 38 with the Single Pole 
Double Throw switches 56 and 58. The output of 
the switch 94 is connected to the serial input of 
shift bit 255. The output of the tap latch is input to 

55 a tristate buffer 96, the output of which is con- 
nected to one of the pins Si -S3 which are referred 
to as "S r where "i" is equal from "1" to "3". The 
Si pin is also input to a tristate buffer 98, the output 
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of which is connected to the serial input of shift bit 
255. This input is labeled SIN, whereas the output 
of the tap latch is labeled SOUT. The tristat e buff- 
ers 92, 96 and 98 are controlled by the SOE signal. 
When the SDE signal is high, buffers 92 and 96 
are disabled and buffer 98 enabled. This allows the 
pin Si to serve as a serial input pin. When SOE is 
low, buffer 98 is disabled and buffers 92 and 96 
enabled. This configures the shift register 86 as a 
circulating shift register with the output of shift bit 
00 input back to shift bit 255 and the output of the 
tap latch connected to the pin Si. Pin Si, in this 
configuration, serves as one of the serial output 
pins. The switch 94 is only opened, as described 
above, when the mask option is selected wherein 
two shift registers in a single semiconductor chip 

are cascaded. 

In the preferred embodiment, it is important to 
note that the serial output is always fed back from 
shift bit 00 to shift bit 255 and not from the output 
of the tap latch 88. However, it could be fed back 
from the tap point. With feedback from shift bit 00, 
the tap latch can be activated to select the output 
from any one of the shift bits in the shift register 86 
without affecting the order in which the data cir- 
culates. For example, shift bit 64 could be selected 
as the output shift bit such that the first bit appear- 
ing on the output would be the data initially stored 
in shift bit 64, followed by the data Initially stored in 
the remaining shift bits 65-255. However, as the 
shift clocks continue to shift data, the data stored in 
shift bit 255 is followed with the data initially stored 
in shift bit 00. In this manner, the initial order of the 
data stored in the shift register 86 can be main- 
tained independent of the tap position. 

A counter (not shown) counts the number of 
shift clocks to provide a count output. The external 
microprocessor which controls the memory pro- 
vides a reset for the counter on transfer of data to 
the shift register 86 and then monitors the count. 
The microprocessor can then transfer data back to 
the memory at a predetermined count delayed by 
a predetermined number of shifts. For example, if it 
is desirable to shift all of the data in a given row of 
memory by one pixel, it would only be necessary 
to count 255 counts of the shift clock from the 
initial position and then transfer the data to the bit 
lines. This would effectively shift the data by one. 

Referring now to FIGURES 6a and 6b, a select 
line of the display is represented for three separate 
frames of the display wherein a frame is defined as 
the time required to scan all of the lines on the 
display. The frames are referred to as FRAME1, 
FRAME2 and FRAME3 and the line that is illus- 
trated is referred to as line n N. M In the illustrated 
example, there are 256 pixels for each scan line of 
the display and a 256 bit wide memory associated 
shift register is utilized. After transfer of data to the 



shift register, the timing is such that 256 shifts are 
made to output all of data contained in the shift 
register onto the display for a given line. In 
FRAME1, the first pixel corresponds to shift bit 00 

5 which also corresponds to the data stored in col- 
umn 00. The last bit of data shifted out at the end 
of the scan line corresponds to shift bit 255, which 
also corresponds to column 255. In order to shift 
the data by one, the counter (not shown) counts 

w the number of shift clock cycles and performs a 
transfer from shift register to memory at the row 
address corresponding to that line at a predeter- 
mined shift count. The example illustrated in FIG- 
URE 6a requires the transfer of data from the shift 

75 register to memory to occur after 255 shift clocks. 
At this count, the data originally in shift bit 00 will 
now be in shift bit 01 . A transfer at a count of 255 
will result in the data being shifted to the right by 
one pixel position corresponding to data being 

20 shifted to the next higher column address. There- 
fore, on the next frame, transfer of data from mem- 
ory to the shift register results in this shifted data 
being output. If a transfer from shift register to 
memory occurs for every count of 255, the data 

25 will appear to shift to the right one pixel for every 
scan. Therefore, scan three for the same line will 
have the pixel shifted two pixels to the right with 
respect to FRAME1 . 

To shift one position to the left, the transfer of 

30 data from shift register to memory occurs after a 
shift count of one. This will result in the data 
originally in shift bit 00 being in shift bit 255 and 
the data initially in shift bit 01 being in shift bit 00, 
thus resulting in a shift to the left of one bit for 

35 each scan of the display. This is illustrated in 
FIGURE 6b. 

Referring now to FIGURE 7a, there is illus- 
trated three sequential frames of line N, similar to 
the frames of FIGURES 6a and 6b. However, in this 

40 example, the number of pixels on each line of the 
display is a multiple of 192 whereas the shift regis- 
ter and memory are 256 bits wide. The tap on the 
tap latch 88 is set to extract bits from shift bit 64 
such that the first bit in the scan line will be data in 

45 shift bit 64 and the last pixel will correspond to 
data in shift bit 255. In order to shift the data by 
one to the right, the only change that is necessary 
is to change the tap from shift bit 64 to shift bit 63. 
This is evidenced in FRAME2 wherein the first 

so pixel corresponds to data in shift bit 63 and the last 
bit of data corresponds to data in shift bit 254. On 
the next frame, indicated by FRAME3, the tap is 
again incremented down such that it is positioned 
at shift bit 62. By shifting the tap, the display can 

55 be "panned." However, the display can only be 
panned until the tap is positioned at shift bit 00 
wherein the display will correspond to data be- 
tween shift bit 00 and shift bit 191 . 
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In order to display a constant changing back- 
ground with a display having less pixels than that 
provided in the serial shift registers 86, the circulat- 
ing shift register configuration can be utilized in 
conjunction with the tap latch 88. This is illustrated 5 
in FIGURE 7b wherein the tap is set at shift bit 64 
for the first frame, FRAME1, and then incremented 
to shift bit 65 and shift bit 66 in the next two 
successive frames, respectively. Since the shift 
register is a circulating shift register, 192 shifts 10 
from the shift bit 65 will cause the data stored in 
shift bit 00 to be output therefrom. In a similar 
manner, in FRAME3 tapping of the shift register 86 
at shift bit 66 results in the data stored in shift bit 
00 and shift bit 01 corresponding to the last two is 
pixels in the line after shifting. 

Shift Register and Tap Latch 

Referring now to FIGURE 8, there is illustrated 20 
a schematic block diagram of a single shift bit in 
the shift register 86 of FIGURE 5. The serial input 
is referred to as "IN" and the serial output is 
referred as "OUT". The serial input is connected to 
the gates of a P-channel FET 104 and an N- 25 
channel FET 106. The transistor 106 has the 
source thereof connected to V ss and the drain 
thereof connected to the source of an N-channel 
transistor 108. The transistor 104 has the source 
thereof connected to V D d and the drain thereof 30 
connected to the drain of a P-channel transistor 
110. The drain of the transistor 110 and drain of 
the transistor 108 are connected to a node 112 and 
the gate of the transistor 110 is connected to SR1 
and the gate of the transistor 108 is connected to 35 
SR2. As described above, SR1 and SR2 are the 
inverted and noninverted forms of the shift clock. 
Transistors 104-110 comprise the first stage of a 
shift bit. The second stage is comprised of P- 
channel transistors 114 and 116 and N-channel 40 
transistors 118 and 120. The transistors 114 and 
120 are configured similar to transistors 104 and 
106 and transistors 116 and 118 are configured 
similar to transistors 110 and 108, respectively. 
The gates of the transistors 114 and 120 are con- 45 
nected to the node 112 and the drain of the transis- 
tor 116 and the drain of the transistor 118 are 
connected to the serial output. A capacitor 122 is 
connected between the node 112 and VSS and a 
capacitor 124 is connected between the serial out- 50 
put and V S s- The capacitors 122 and 124 represent 
storage capacitance. 

In operation, data is input on the capacitor 124 
at the output of the shift bit which also connects it 
to the gates of the transistors 104 and 106. This 55 
data clocked through to node 112 when SR1 is low 
and SR2 is high. If the data is a logic low level, 
transistor 104 conducts and if the data is a logic 
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high level, transistor 106 conducts. When SR1 re- 
turns to a high level and SR2 returns to a low level, 
the data is stored on the capacitor 122. To transfer 
data from node 112 to the serial output, SR1 is 
applied to the gate of transistor 118 and SR2 is 
supplied to the gate of transistor 116. Therefore, 
data is transferred when SR2 is low corresponding 
to SR1 being high. This is the opposite configura- 
tion than that with respect to transfer of data to 
node 112. 

Referring now to FIGURE 9, there is illustrated 
three shift bits 126, 128 and 130 connected in 
series. For each of the shift bits, transistors 104 
and 106 are represented by an inverting amplifier 
symbol 132 and the transistors 114 and 120 are 
represented by an inverting amplifier symbol 134. 
In a transfer cycle, the bit line is connected to the 
serial output of each of the shift bits with SR1 
being low and SR2 being high. This effectively 
connects the data on the bit line to the input of the 
amplifier 134 for the next successive shift bit. The 
bit line (not shown) is then disconnected, with the 
signal being stored on the capacitor 124. When the 
shift clock changes states, the signal on the output 
of the respective shift bit is transferred to the 
output of the next shift bit. 

Referring now to FIGURE 10, there is illus- 
trated a schematic diagram of the shift bits 255, 

254 and 253 in a 256 bit shift register, with the 
serial input being input to the shift bit 255. The 
outputs of each of the shift bits are input to NAND 
gates 133, the other input of which is connected to 
a tap latch signal corresponding to the output of 
the tap latch decode circuit 52. The output of each 
of the NAND gates 133 is connected to the drain of 
a pass transistor 135, the source of which is con- 
nected to a line 136. The gate of the each of the 
transistors 135 associated with each of the shift 
bits is connected to the tap latch signal. For exam- 
ple, the tap latch signal associated with the shift bit 

255 is TP255, the tap latch signal associated with 
the shift bit 254 is TP254 and the tap latch signal 
associated with the shift bit 253 is TP253. 

The NAND gates 133 are each comprised of 
an N-channel transistor 138 having the source 
thereof connected to V S s. the drain thereof con- 
nected to the source of an N-channel transistor 140 
and the gate thereof connected to the tap latch 
signal. The transistor 140 has the drain thereof 
connected to the drain of P-channel transistor 142 
and the gate thereof connected to the output of the 
respective shift register. The transistor 142 has the 
source thereof connected to V DD and the gate 
thereof connected to the output of the shift register 
associated therewith. When the tap latch signal is 
present, the transistor 138 provides a low resistive 
path to V S s and the output on the drain of the 
transistor 140 is a function of the shift register 
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output. Although not a true NAND function, when 
the transistor 138 is turned off, the associated pass 
transistor 135 is also turned off. The NAND func- 
tion provided by this configuration reduces power 
drain of unselected taps. 

The latch circuit for generating the latch signals 
TP255-TP0O is comprised of cross coupled invert- 
ers 144 and 146, each having the output connected 
to the input of the other for storing a logic state 
thereon. The input of the inverter 144 and output of 
the inverter 146 are connected to a node 148. The 
node 148 is connected to the drains of an N- 
channe! transistor 150 and a P-channel transistor 
152, the sources of which are connected to a 
decode line Y255 corresponding to the column 
address 255. The node 148 is connected to the 
gate of the pass transistor 134 through a series 
resistor 154. The gate of the transistor 150 is 
connected to a latch signal LCH and the gate of the 
transistor 152 is connected to the inverted latch 
signal LCH. In operation, the presence of the LCH 
signal and the decode signal causes a high logic 
signal to be latched in the cross coupled inverters 
144 and 146, thus storing the latch signal TP255 
therein. 

The shift bit 254 has an associated cross coup- 
led inverter pair 156 and 158 and the shift bit 253 
has an associated cross coupled inverter pair 160 
and 162. The decode signal Y254 is input to a 
parallel pair of N- and P-channel transistors 164 
and 166 and the decode signal Y253 is input to the 
cross coupled inverter pair 160 and 162 through a 
pair of N- and P-channel transistors 168 and 170. 
Series resistors 172 and 174 are provided for the 
shift bits 254 and 253, respectively. 

In an important aspect of the present invention, 
the tap point is determined by an address which is 
decoded by the column address decoder. There- 
fore, only one decoder is required to both address 
a column and also address the particular tap point 
that constitutes the serial output of the serial ac- 
cess shift register. This significantly reduces the 
amount of circuitry required to provide the decode 
function for the tap of the shift register. Prior sys- 
tems have utilized a separate decoder to determine 
which of the taps is to be selected. In addition, 
each shift bit in the register can be selected, thus 
providing more versatility for various applications. 

Physical Layout 



Referring now to FIGURE 11, there is illus- 
trated a schematic block diagram of the chip inner- 
connections and the approximate physical layout of 
the memory array 10 and associated transfer gate 
54, shift register 34, tap latch 42 and column 
decoder 30. For illustrative purposes, only column 
00 and column 01 are illustrated with their asso- 



ciated output circuits. Column 00 outputs an in- 
verted and noninverted bit line for the column ad- 
dress 00 with B/L 00 connected to the drain of an 
N-channel transistor 176 and B/L oo connected to 

5 the drain of an N-channel transistor 178. The 
source of the transistor 176 is connected to the I/O 
line labeled l/Oi and the source of the transistor 
178 is connected to the inverted I/O line labeled 
17Di. The gates of the transistors 176 and 178 are 

70 both connected to the column decode line 00 for 
activation thereof when column address 00 is se- 
lected. In a similar manner, an N-channel transistor 
180 is connected between bit line B/L 01 and the 
I/O line, and an N-Channel transistor 182 is con- 

75 nected between B/L 01 and l/Oi line. The gates of 
the transistors 180 and 182 are connected to the 
column decode line 01 . 

The transfer gate 54 is comprised of a pass 
transistor 184 having the drain thereof connected to 

20 the noninverted bit lines and the source thereof 
connected to the input of the respective shift bit. 
The gates of all the transistors 184 in the transfer 
gate circuit 54 are connected to the transfer control 
signal SCT. The tap latch 42 provides a latch for 

25 each shift bit and it is controlled by the column 
decode line associated therewith. For example, col- 
umn decode line 00 is connected to the control 
input of tap latch TL00. The output of tap latch 
TL00 is input to the gate of a pass transistor 186, 

30 the drain of which is connected to the output of 
shift bit 00 and the source of which is connected to 
the SOUT line. A similar pass transistor 188 is 
connected between the output of shift bit 01 and 
the SOUT terminal, with the gate thereof connected 

35 to tap latch TL01 . 

Referring now to FIGURE 12, there is illus- 
trated the preferred embodiment of the physical 
layout of the memory of FIGURE 1, with each of 
the memory arrays 10-16 having 256 rows and 

40 each of the associated shift registers 34-40 having 
256 shift bits. Like numerals refer to like parts in 
the various Figures. The memory arrays 10 and 12 
are combined into arrays 190 and 192. The array 
190 contains column 00 through column 127 and 

45 array 192 contains column 128 through column 
255. Each of the arrays 190-196 contain one half of 
columns of memory cells corresponding to two of 
the I/O lines I/O0-I/O3. The columns are intertwined 
such that columns having the same address are 

50 adjacent to each other. For example, column 00 of 
array 10 is the first physical column in array 190 
and column 00 of array 12 is the second physical 
column in array 190. The I/O line is indicated by 
the subscript "0" for array 10 and "1" for array 12 

55 and each is associated with the appropriate column 
address. An array 194 and an array 196 are pro- 
vided on the other side of the semiconductor chip 
and comprise the columns of elements in the 
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memory arrays 14 and 16, with the array 194 
containing column 0 through column 127 and array 
196 containing column 128 through column 255. 
Although not shown, the arrays 190 and 192 and 
arrays 194 and 196 are separated by the row 5 
decoder. 

The shift registers 34 and 36 associated with 
the arrays 10 and 12 are disposed adjacent the 
arrays 190 and 192, with the shift bits associated 
with the respective columns and connected thereto. w 
The transfer gate circuits 54 are not illustrated for 
simplicity purposes. The shift registers 38 and 40 
are disposed adjacent the arrays 194 and 196 with 
the shift bits therein connected to the outputs of 
the respective columns. The shift registers 34-40 75 
are divided into two halves, one half associated 
with the arrays 190 and 194 for shift bits 00 
through 127 and the other half associated with 
arrays 192 and 196 for shift bits 128 through 255. 

The tap latches 42 and 44 are combined into 20 
one tap latch 198 that is disposed between the 
column decoder 30 and the shift registers 34 and 
36. The tap latches 46 and 48 are combined into 
one tap latch 200 disposed between the column 
decoder 30 and the shift registers 38 and 40. The 25 
random access I/O circuit and transfer gates are 
disposed between the . shift registers and the re- 
spective arrays 190-196, as illustrated in FIGURE 
11. 

Referring now to FIGURE 13, there is illus- 30 
trated a timing diagram for transferring data from 
the memory to the associated serial shift register. 
To effect this transfer, it is necessary for the 
TWUE signal to be at a low level when RAS 
changes to a low level. The W signal goes high to 35 
indicate the Read Transfer operation for transfer- 
ring data from memory to the shift registers and 
then RAS goes low to select the appropriate row 
address. After a predetermined duration of time, 
the bit lines separate and the data is stored in the 40 
output of the associated sense amps of each of the 
columns. The TR/QE signal then goes high, thus 
generating the SCT signal to the transfer gates 54 
and connecting the bit lines of each column with 
the associated shift bit in the shift register. The 45 
rising edge of TR/UE also determines the minimum 
amount of time before the rising edge of the next 
shift clock signal SCLK occurs, as indicated by a 
causality arrow 202. In the preferred embodiment, 
this is approximately 10 ns. This places the data so 
from the bit lines on the input of the shift bits, thus 
loading the data therein. On the rising edge of 
SCLK, the data is transferred to the output of the 
shift bit, as indicated by the causality arrow 204. 
On the rising edge of TR/QE, all of the old data is 55 
removed from storage in the shift bits and new 
data is stored therein. However, the first bit of data 
is not shifted out until a predetermined duration of 
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time after the rising edge of SCLK occurs. 

Referring now to FIGURE 14, there is illus- 
trated a timing diagram for transferring data from 
the shift register to storage in memory. This data 
can either be input on the serial input, shifted in 
and then transferred to memory or it can be shifted 
from one row in the memory to the shift register 
and then transferred back into memory in a dif- 
ferent row. To initiate a transfer between the shift 
register and memory, TRA5E goes low before RAS. 
The W signal is also low to indicate a Write Trans- 
fer operation for transferring data from the shift 
register to the memory. RAS then goes to a low 
level to read the row address and initiate the Write 
Transfer operation and also inhibit the shift clock. 
After a predetermined duration of time, TR/UE 
goes high to initiate data transfer and connect the 
outputs of the shift bits with the respective bit lines. 
The data present in the shift bits will then be 
transferred to the bit lines, sensed, latched by the 
internal sense amplifiers (not shown) and stored in 
memory. The shift clock will then be restarted after 
a predetermined duration of time relative to the 
occurance of the rising edge of the transfer signal. 
The rising edge of the shift clock may be delayed 
to ensure complete transfer of data prior to shifting. 
In the timing diagram illustrated in FIGURE 14, the 
memory is configured such that the So-S3pins are 
multiplexed for both SIN and SOUT. Therefore, the 
5<5E signal must be a high signal level to input 
data to the respective shift register. 

Write Mask/Separate CAS 

Referring now to FIGURE 15, there is illus- 
trated a schematic block diagram of the enable 
circuit 64, I/O buffer 66 and arbiter 68 o f FIG URE 1 
for distinguishing between the Separate CAS inputs 
C£5o-CA3 3 and the Write Mask feature. The I/O 
buffer 66 is comprised of separate I/O buffers 208, 
210, 212 and 214 which are connected to the 
W0/D0-W3/D3 inputs. The I/O buffers 208-214 are 
operable to receive or output only data. The Wo- 
W 3 signals are each input to a separate Single 
Pole Double Throw switch 216, of which only one 
is shown. The output of the switch 216 is con- 
nected to the data input of a D-type flip-flop 218, 
with the switch 216 being operable to switch the 
data input between ground and the respective W 0 - 
W 3 input. For simplicity purposes, only the circuitry 
associated with the W 0 input will be described. The 
clock input of the flip-flop 218 is connected to a 
clock signal <f>R1 and the clear input thereof is 
connected to a signal £R1. 4>RT is RAS delayed by 
a predetermined amount of time. This delay is 
provided by a noninverting circuit 220 and 4>R1 is 
provided by an inverting circuit 222. The Q-output 
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of the flip-flop 218 is the signal W 0 '. The remaining 
outputs of the flip-flops not shown will be Wi\ W 2 ' 
and W 3 \ 

The Wo 1 signal is input to an arbitration circuit 
224 to both determine which of the Write Mask or 
Separate CAS features is selected during fabrica- 
tion of the memory and which of the I/O circuits 
208-214 are to be enabled with the enable circuit 
64. 

The CAS0-CAS3 signals are input to one input 
of a switch circuit 226 comprised of four Single 
Pole Double Throw switches, the outputs of which 
are connected to separate inputs of a four inverter 
circuit 228. Each of the C£So-C£5 3 signals is 
associated with one Single Pole Double Throw 
switch in the switch circuit 226 which is oper a ble to 
switch the output between V ss and the CAS0-CAS3 
signals. The output of each of the inverters in the 
inverter circuit 228 is labeled W 0 ", wr, W 2 " and 
W3 M , corresponding to each of the CAS0-CAS3 
signals. For simplicity purposes, only the circuitry 
associated with the W 0 " circuit will be illustrated. 
This signal is input to the arbitration circuit 224. 

The CASo, CaSi and CaS 2 signals are input to 
Single Pole Double Throw switches 230, 232 and 
234, respectively. The output of the switches 230- 
234 is input to separate inputs of a four input 
NAND gate 236. The CAS 3 signal is input to the 
remaining input of the four input NAND gate 236. 
The switches 230-234 are operable to connect the 
three associated inputs of the NAND gate 236 with 
either the respective CA5o-CAS2 signals or V DD . 
These switches, in conjunction with the switches in 
the switch bank 226, are associated with the Mask 
Write option which is determined during fabrication 
of the semiconductor device. If the device is to be 
controlled by separate CAS signals, the switches 
230-234 and the switches in the switch bank 226 
will be disconnected from V D d and connected to 
the respective CA3o-CA5 3 signals. In a similar 
manner, the switches 216 associated with the W 0 - 
W 3 signals will be connected to ground. The posi- 
tion of all mask programable switches in FIGURE 
15 is illustrated for the Separate CAS feature. For 
operation in the Write Mask mode, the opposite 
position of all the switches will be selected during 
fabrication of the device. However, it should be 
understood that these devices can be user selec- 
table without requiring a permanent implementation 
in the metal mask. 

The high output of the NAND gate 236 is 
present whenever any of the CASo-CAS 3 signals 
go low. Since no switch is associated with the 
CaS 3 signal, this constitutes the CAS input when 
the Write Mask feature is selected and the switch- 
es 230-234 are connected to V DD The output of the 
NAND gate 236 is input to one input of a three 
input AND gate 238, one input of which is con- 
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nected to the <f>R2 signal and the remaining input 
of which is connected to the WM/WE input through 
an inverter 240. The <f>R2 signal is generated by 
delaying the <f>RT signal through a buffer 223. The 
5 output of the AND gate 238 constitutes the Write 
signal and this signal is input to the arbitration 
circuit 224. The Write signal is generated whenever 
one of the £A5o-CAS 3 signals is low, when the 
WM/WE signal is low and when the <f>R1 signal is 

10 generated. 

The WM/WE signal is also input to the D-input 
of a D-type flip-flop 242 which constitutes the Write 
Mask latch. The clock input of the flip flop 242 is 
connected to the tf>R1 signal and the preset input 

75 thereof is connected to the <(>RT si gnal. The Q- 
output of the flip-flop 242 is labeled WivV and the 
G-output is labeled WM\ Whenever the signal on 
the WM/WE input goes low prior to generation of 
the 4>R1 signal, this data is clocked through to the 

20 output, which corresponds to selection of the Write 
Mask feature. Whenever a standard Write function 
is being performed, the signal on the D-input of the 
flip-flop 242 goes low after RAS falls low and <#>R1 
is generated. The state of the outputs on the flip- 

25 flop 242 does not change in this condition.. 

The WM' signal is input to one input of an AND 
gate 244, the other input of which is connected to 
the Write signal output by the AND gate 238, The 
output of the AND gate 244 is labeled EN to 

30 indicate an enable function and is input to the 
arbitration circuit 224. The WM' signal output from 
the flip-flop 242 is also input to the arbitration 
circuit 224. 

The arbitration circuit 224 is comprised of a 

35 Single Pole Double Throw switch 246 which re- 
ceives the Wo' and W 0 " signals with the output 
thereof connected to one input of a three input 
AND gate 248. The switch 246 is a mask selec- 
table option similar to the switch 216, the switches 

40 in the bank 226 and the switches 230-234 are 
programmed during fabrication. The switch 246 is 
operable to select between the W 0 " and W 0 ' sig- 
nals for input to the AND gate 248. When the Write 
Mask feature is selected, the W 0 ' signal is sel ected 

45 by the switch 246 and when the separate CAS 
feature is selected, the W 0 " signal is selected. The 
other two inputs of the NAND gate 248 are con- 
nected to the Write signal and V DD . The output of 
the AND gate 248 is connected to one input of an 

50 OR gate 250, the other input of which is connected 
to the EN signal output by the AND gate 244. 

In operation, the arbitration circuit 224 provides 
an output from the OR gate 250 in response to one 
of the CSS0-CAS2 signals being present or the 

55 Write Mask feature being selected. With the Write 
Mask feature, the signal on the input of the 
WM/WE terminal must be latched into the D-type 
flip-flop 242 to output a high signal for the WM' 
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signal from the Q-output of the flip-flop 242. The 
WM/WE signal also places a high signal on AND 
gate 238. Subsequent generation of the Write sig- 
nal on the output of the AND gate 238 raises two 
inputs of the three input AND gate 248 to a high 
signal level. When the W 0 signal is present and 
latched into the flip-flop 218 to generate a Wo 1 
signal, the output of the AND gate goes high, thus 
raising the output of the OR gate 250 to a high 
level. In the separate CSS mode where the Write 
mask feature is deselected, the presence of a logic 
low level on any one of the CAS signals causes the 
output of the NAND gate 236 to go to a high level 
and this will cause the Write signal on the output of 
the AND gate 238 to be generated whenever a 
Write signal is present on the WM/WE input and 
tf>R1 is generated in response to RAS being gen- 
erated. Since the switches 243 and 245 in the 
Separate CAS mode are switched away from the 
outputs of the flip-flop 242, one input of the AND 
gate 244 is low, maintaining EN signal low and the 
input of the AND gate 248 associated with the 
switch 245 is maintained at a high signal level. 
Therefore, AND gate 248 is controlled by the Write 
signal and the W 0 " signal switched through the 
switch 246. Therefore, the arbitration circuit 224 
only produces an output from the OR gate 250 in 
response to the WO" signal. 

The output of the R gate 250 of the arbitration 
circuit is input to a tristate buffer 252 which is part 
of the enable circuit 64 and is connected to the I/O 
buffer 208 associated with the D 0 line. The tristate 
buffer 252 is utilized only for incoming data with a 
buffer 254 providing for outgoing data. Only the 
incoming data is buffered with tristate buffer 252 
which is controlled by the arbitration circuit 224. In 
a similar manner, arbitration circuits 256, 258 and 
260 are associated with tristate buffers 262, 264 
and 266 for selectively enabling incoming data 
from the buffers 210, 212 and 214, respectively. 
The arbitration circuits 256-260 are similar to the 
arbitration circuit 224 and they are controlled by 
the wr-W 3 " signals, the wr-W 3 ' signals or the 
EN signal. The EN signal is present when the Write 
Mask feature is available but not enabled in which 
case all four I/O buffers 208-214 are enabled. Each 
of the arbitration circuits 256-260 has a mask prog- 
rammable switch internal thereto similar to the 
switch 246 in arbitration circuit 224. 

Referring now to FIGURE 16, there is illus- 
trated a timing diagram for the Separate CAS fea- 
ture. in utilizing the Separate CAS feature, RAS 
goes low to select the row address. Thereafter, one 
or more of the CA5 0 -CAS 3 signals goes low to load 
a column address into the column address latch. 
Additionally, the CaSo-Ca5 3 signals determine 
which of the I/O buffers is enabled to allow writing 
of data to the selected column in the selected row. 



When selected, data is written to that column posi- 
tion in the selected one of the arrays and then CAS 
returns to a high level. For illustrative purposes, the 
first column address is associated with all four 

5 signals Cfi3o-C£5 3 going low at time Ti . The CAS 
signals return back to a high signal level at time T 2 . 
With RAS remaining low, another column address 
is placed onto the address lines A0-A7 and CASo 
and CAS2 change to a low level at time T 3 . This 

10 results in only two of the I/O buffers being enabled 
for writing data to only two of the array positions. 
The CASo and CA5 2 signals go back to a high 
level at time T* and then another column address 
is latched into the column address latch at time T 5 

75 when CASiand CaS 2 go low. This allows only 
writing of data to the array associated with the 
CASi and CAS2 signals. 

By utilizing the Separate CAS option, as com- 
pared to the Write Mask option, the memory can 

20 be operated in the page mode whereby a single 
row is selected and then the column address 
changed and a Write performed after each column 
is accessed. This allows updating of the pixel in- 
formation in multiple arrays on the single chip 

25 which shares a common column and row decoder. 
Without the circuit described in FIGURE 15, sepa- 
rate column decodes would be required for each 
array on the chip, thus increasing the density and 
complexity of the semiconductor circuit. 

30 

Midline Load 

When data is transferred from memory to the 
serial shift register, it is important that all of the 

35 data in the shift register first be output to the 
display or storage elsewhere prior to reloading the 
shift register. Normally, this presents no problem 
since the shift register is mapped to the number of 
pixels in a given scan line. For example, a 256 bit 

40 shift register would map directly onto a display 
having a line width 256Xn pixels across where n is 
some integer. The transfer from memory to shift 
register could then occur during the retrace time, 
thus providing sufficient time to ensure that ail data 

45 is out of the shift register and to load the shift 
register with new data. 

Heretofore, the shift clock was inhibited during 
the retrace time and during transfer of data from 
the memory to the shift register and then allowed 

50 to initiate shifting upon beginning of the next scan 
line. However, some displays have a pixel length 
for each scan line that is not a multiple of the width 
of the shift register. For example, a pixel length of 
960 would require a 960 bit wide memory. If a 

55 symmetrical array of four serial access memorys 
were utiltized, each having a 256 bit wide shift 
register associated therewith, only 240 of the shift 
bits in each of the shift registers would be required 
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for a scan line. The remaining sixteen bits in each 
of the shift registers would either have the data 
therein discarded or output as the first sixty four 
pixels on the next scan line. However, this would 
require transfer of data from the memory to the 
associated shift register during the middle of a 
scan line. A conventional scan rate is approxi- 
mately 12 ns per pixel. This would require the shift 
registers to shift data through at a 48 ns rate. The 
data must therefore be loaded within 48 ns. The 
time required for data to be transferred to the shift 
bits from the bits lines is approximately 5ns-10ns 
for a conventional memory. If a sufficient time is 
not allowed for the data to be transferred from the 
bit lines to the inputs of the respective shift bits, 
the data may be invalid. Therefore, the timing 
relationship between the initiation of the transfer 
cycle and the next data shift is important to effect a 
proper transfer of data during one shifting cycle. 

The clock and control generator 69 in the 
memory of FIGURE 1 provides the circuitry for 
effecting a proper transfer of data without requiring 
the user to place exacting requirements on his 
timing relationship for the TR signal and the shift 
clock. That is, the circuit of the present invention is 
tolerant to slight timing deviations in the TR signal 
with respect to the last cycle of the shift clock. This 
tolerance allows the TR signal to occur before or 
after the optimum time for the occurrence of the 
actual transfer sequence, as will be described 
hereinbelow. 

Referring now to FIGURE 17, there is illus- 
trated a schematic diagram of the circuitry for the 
midline load feature. The TR signal is input through 
to inverters 280 and 282 to a node 283 labeled TR 1 
and through an inverter 284 to the D-input of a flip- 
flop 286 which is the transfer latch. The Q-output of 
the flip-flop 286 is labeled TRL and a Q-output is 
labeled TRL The flip-flop 286 is clock ed by signal 
RASi which is an internal version of the RAS signal. 
As will be described hereinbelow the RASI sig nal is 
identical to the RR5 signal upon initiation, but RASI 
can be controlled to remain low for a predeter- 
mined duration of time after RAS has gone high. 
RA5I gives rise to signals ^RT 1 and <*>RV which are 
similar to signals ^RT and </>R1, as described with 
reference to FIGURE 15. The preset input of flip- 
flop 286 is connected to the signal ^RT\ The TRL 
output is connected to one input of a three input 
AND gate 288, one input of which is connected to 
the node 283 which is the TR 1 signal. The output of 
the AND gate 288 is connected to one input of a 
NOR gate 290, the output of which comprises the 
STP signal, which is the signal that stops or inhibits 
the shift clock. The other input of the NOR gate 
290 is connected to a delayed transfer signal 
XFRD. The XFRD signal is connected to the in- 
verted input of the AND gate 288. The delayed 



transfer signal XFRD is generated from a transfer 
signal XFR and delayed through a delay gate 292. 
The XFR signal is generated on the output of a 
NAND gate 296. The NAND gate 296 has one input 

5 thereof connected to the inverted XFRD signal, one 
input thereof connected to a signal "XBOOT" and 
the remaining input thereof connected to the output 
of the AND gate 288. The XBOOT signal is a signal 
which is generated in conventional dynamic memo- 

10 ries to boot the word line above V D0 . Therefore, the 
output of the NAND gate 296 is low when a transfer 
sequence has been initiated and XBOOT goes 
high. The output of the NOR gate 294 is high only 
when both the output of the inverter 284 and the 

75 output of the NAND gate 296 are low, thereby 
preventing the generation of the transfer signal until 
XBOOT has occurred. Since XBOOT does not oc- 
cur until the bit lines have had sufficient time to 
separate to a predetermined level, the bit lines will 

20 not be connected to the inputs of the shift bits until 
the bit lines have stabilized. This prevents invalid 
data from being generated due to the occurrence 
of a transfer signal prior to the time that the bit 
lines have stabilized. 

25 The WE signal is input to the D-inpu t of a flip- 
flop 298, the Q-output of which is labeled SRW and 
the Q-output of which is labeled SRW. The flip-flop 
298 is clocked by the signal and the preset 
input is connected to the </>RV signal. The SRW 

30 signal is changed to a high level only w hen th e WE 
signal is low prior to the occurrence of RASI going 
low. The SRW high signal indicates a Read Trans- 
fer wherein data is transferred from the memory to 
the shift register and the SRW high signal indicates 

35 a Write Transfer where data is transferred from the 
shift register to memory. In the Read Transfer 
mode, it is necessary to select the Word Line and 
then perform a transfer whereas in the Write Trans- 
fer mode, it is necessary to select SCT first, and 

40 then perform the transfer via the word line. 

The SRW signal is input to one input of an 
NAND gate 300 and one input of a NAND gate 
302. The other inputs of the NAND gates 30 0 and 
302 are connected to the TRL signal. The SRW 

45 signal is connected to one input of a NOR Gate 
304 and one input of an OR gate 306. The other 
inputs of the NOR gate 304 and OR gate 306 are 
connected to the TRL signal. The output of the 
NAND gate 300 is connected to one input of AND 

so gates 308 and 310. The output of the NOR gate 
304 is connected to one input of AND gates 312 
and 314. The AND gates 308 and 314 have the 
other inputs thereof connected to a signal A% and 
the AND gates 310 and 312 have the other inputs 

55 thereof connected to a signal A)?o. The signal AXo 
is controlled by the least significant bit of the row 
address signal. The output of the AND gate 308 is 
connected to the enable input of a tristate buffer 
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316, the output of the AND gate 310 is connected 
to the enable input of a tristate buffer 318. The 
output of the AND gate 312 is connected to the 
enable input of the tristate buffer 320 and the 
output of the AND gate 314 is connected to the 
enable input of a tristate buffer 321 . The outputs of 
the buffers 318 and 320 are connected together 
and labeled X1 A and the outputs of the buffers 316 
and 321 are connected together and labeled X1 B. 
A signal labeled Xi is input to the buffers 316 and 
318 and the XFER signal from the output of the 
NOR gate 294 is connected to the inputs of buffers 
320 and 321. The signal X1 represents the Word 
Line driver signal which is normally generated in 
the conventional circuit. The output of the NAND 
gate 302 is connected to the enable input of a 
tristate buffer 322 and the output of the OR gate 
306 is connected to the enable input of a tristate 
buffer 324. The buffer 322 receives the XFR signal 
on the input thereof and generates the SCT signal 
for connection to the transfer gate 54 and the 
buffer 324 receives the X1 signal on the input 
thereof to generate the SCT signal on the output 
thereof to the transfer gate 54. 

In operation, the presence of the SRW low 
signal indicates a Read Transfer and requires the 
Word Line to be high before the transfer signal 
occurs. The output of NAND gate 300 will be high, 
thus enabling AND gates 308 and 310. The output 
of NOR gate 304 will be low, disabling AND gates 
312 and 314. AND gates 312 and 314 control the 
buffers 321 and 320 to select the XFR signal as a 
function of the state of AXo and AXo, In the Write 
Transfer mode where SRW is high, the output of 
NOR gate 304 is high and the output of NAND gate 
300 is low, deselecting AND gates 308 and 310 
which control the operation of buffers 316 and 318. 
The transfer signal SCT is controlled as a function 
of the XFR signal or the X1 signal by the state of 
the OR gate 306 and the NAND gate 302. The OR 
gate 306 outputs a high signal when either the 
SRW signal is high or the TRL signal is high. The 
NAND gate 302 outputs a high logic signal when 
either TRL is low or SRW is low. 

Whenever the transfer signal occurs, it is nec- 
essary to maintain the SCT signal active for a 
predetermined period of time in order to allow 
sufficient time for the data to be transferred to or 
from the inputs of the respective shift bits. To 
provide for late occurrence (relative to RAS going 
high) of the TR signal, RAS is delayed from going 
from a low level to a high level for a predetermined 
duration of time. This is an internal function and 
does not affect the actual logic level of RAS exter- 
nal to the semiconductor memory. An inhibit circuit 
326 is provided that is disposed in series with the 
RAS signal and the remaining RAS control signals 
to the semiconductor chip. As described above, 
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this is denoted as RASI. RAS is also input to one 
input of an AND gate 328, the other input of which 
is connected to the TR signal output from the 
inverter 284. The output of the AND gate 328 is 

5 input to a delay circuit 330, the output of which 
controls the inhibit circuit 326. The AND gate 328 
outputs a signal when RAS goes high and TR goes 
high, indicating that a transfer is taking place. RAS 
is inhibited from going high with respect to the 

70 remainder of the circuit until a predetermined dura- 
tion of time after the rising edge of TR has oc- 
curred. If the rising edge of TR occurs a sufficient 
amount of time prior to the rising edge of RAS, the 
rising edge of RASI is coincident with the rising 

75 edge of RAS. RASI is also input to invertor 331 to 
generate <t>RV and buffer 333 to generate <f>R1\ 

Referring now to FIGURE 18, there is illus- 
trated a timing diagram for loading of data from the 
memory to the shift register. When the rising edge 

20 of TR occurs, it gives rise to the SCT signal, as 
indicated by an arrow 332. However, the SCT sig- 
nal cannot be generated until the XBOOT signal is 
generated, as indicated by the input signals to the 
NAND gate 296 in FIGURE 17. Therefore, the 

25 transfer cannot begin until the bit lines have suffi- 
ciently separated. Since XBOOT does not occur 
until after the bit lines begin to separate, this will 
ensure that a transfer operation is not initiated prior 
to separation of the bit lines. The rising edge of the 

30 TR signal also changes the state of the stop clock 
signal STP to a low level, as indicated by an arrow 
334. This signal remains low for a predetermined 
delay of approximately 5ns to 1 0ns and then 
changes to a high signal level. While the stop clock 

35 signal is at a low logic level, the leading edge of 
the next clock signal in the SCLK waveform will be 
inhibited. However, if the rising edge of TR occurs 
a sufficient amount of time prior to the leading 
edge of the stop clock signal, the occurrence of the 

40 leading edge of the SCLK signal will not be af- 
fected. The rising edge of the SCLK signal will 
cause data to be shifted through the shift bits and 
the new data to appear on the output of the shift 
register, as indicated by the SOUT signal. 

45 When the TR signal occurs early, it is neces- 
sary to prevent the SCT signal from being gen- 
erated until after the bit lines have stabilized. The 
early transfer signal is indicated by a rising edge 
336 on the TR waveform. This occurs prior to the 

50 time at which the bit lines have sufficiently sepa- 
rated. However, the SCT signal is not generated 
until the rising edge 338 of XBOOT occurs. At this 
time, the SCT signal is generated, as indicated by 
a dotted line. The delay of the SCT signal is 

55 indicated by W D1". 

When the rising edge of the TR waveform 
occurs late, it is necessary to maintain the SCT 
signal active and the bit lines separated for a 
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predetermined amount of time to allow transfer of 
data to the shift bits before the cycle ends. In 
addition, it is also necessary to inhibit serial shifting 
of data in the shift register until complete transfer 
of data to the shift register has occurred. The late 5 
transfer signal is indicated by a rising edge 340 on 
the TR waveform which gives rise to a falling edge 
342 on the STP waveform. As described above, the 
rising edge of the next SCLK signal cannot occur 
until the STP signal has again returned to a high w 
level. This is indicated by a rising edge 344 which 
allows the SCLK signal to go high, as indicated by 
a rising edge 346. The duration of time between 
the falling edge 342 and the rising edge 344 allows 
sufficient time for the data to be transferred from 75 
the bit lines to the respective shift register. This 
must occur prior to generation of the leading edge 
of SCLK which clocks the new data out onto the 
output of the shift register. In addition to maintain- 
ing SCT on, it is also necessary to maintain the bit 20 
lines in the proper data state which is accom- 
plished by delaying the internal change of RASI 
from a low to a high level. This is indicated by an 
arrow 348 which is the result of the inhibit circuit 
326, described above with reference to FIGURE 17. 25 

In summary, there has been provided a semi- 
conductor memory which utilizes four pixel 
mapped memories having the bits therein mapped 
to locations directly corresponding to pixels on a 
display. Each of the memory arrays has a serial 30 
shift register associated therewith and transfer 
gates for transfer of data therebetween. The serial 
shift register can either be connected in a circulat- 
ing fashion with either serial in access or serial out 
access to each of the shift registers requiring only 35 
one pin per shift register. Alternately, the shift 
registers can be cascaded such that there are two 
pairs of cascaded shift register/arrays each pair 
with one serial input and one serial output requiring 
only one pin per array. Each of the shift registers is 40 
operable to be tapped at any output location there- 
in. The location is determined from a decoded 
address which is received from the column decode 
line, thus requiring no additional decoding circuit to 
determine the tap point. Circuitry is provided to 45 
allow separate writing to locations in the four arrays 
without requiring separate decoding circuits. All 
four arrays share the same row and column decod- 
ers. The circuitry uses either a Write Mask format 
or separate column address strobes. Either feature so 
can be utilized by selecting a metal mask option 
for the feature prior to fabrication of the device. 
Circuitry is also provided for allowing transfer of 
data from memory to shift register during the last 
cycle of the shift clock such that new data can 55 
immediately follow the old data without requiring 
the shifting operation to be temporarily terminated. 
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Claims 

1. A semiconductor video display memory for 
storing pixel information for a display including 
first and second memory arrays (10 and 12), 
each array having a plurality of memory ele- 
ments arranged in rows and columns and as- 
sociated with predetermined pixel locations in 
the display, the first and second memory ar- 
rays being identical; row decode means (28) 
for receiving a row address and selecting one 
of the rows of memory elements in both the 
first and second memory arrays; first and sec- 
ond serial access means (34 and 36) for stor- 
ing data from the selected memory elements 
of the first and second memory arrays in a 
serial format, the first and second serial access 
means having a separate serial input and a 
separate serial output and being controlled 
from an external source (SOE) serially to shift 
data therethrough; transfer means (54) for 
transferring data from the selected memory 
elements of the first and second arrays to the 
respective one of the first and second serial 
access means or from the respective serial 
access means to the selected memory ele- 
ments of the first and second arrays, the semi- 
conductor memory being characterised by 
configuring means (56 and 60) for configuring 
the first and second access means either each 
to circulate data from the serial output to serial 
input thereof or to cascade the first and sec- 
ond serial access means with the serial output 
of the first serial access means connected to 
the serial input of the second serial access 
means. 

2. The semiconductor memory of Claim 1 and 
further comprising: column decode means (26) 
for receiving a column address and selecting 
one of the columns of memory elements in 
both said first and second arrays; and random 
read/write means (I/O0, l/d) for inputting data 
to the selected one of the memory elements in 
both said first and second memory arrays as 
defined by the row and column address. 

3. The semiconductor memory of Claim 1 or 
Claim 2 and wherein said first and second 
serial access means comprise serial shift reg- 
isters having a plurality of shift bits equal in 
number to the number of columns in the re- 
spective one of said first and second memory 
arrays, each of the selected memory elements 
in the respective one of said first and second 
memory arrays being transferable to the re- 
spective one of said shift bits by said transfer 
means. 
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The semiconductor memory of any proceeding 
claim and further comprising first and second 
interface means (S 0 , Si) interfacing between 
said first and second access means and exter- 
nal peripheral circuitry with respect to the 5 
memory, said means for configuring further 
comprising means for multiplexing the opera- 
tion of said first and second access means 
when configured to circulate data such that 
said first interface means associated with said w 
first access means and multiplexed to either 
input serial data to said first access means or 
receive serial data output therefrom and said 
second interface means associated with said 
second access means and multiplexed to ei- 15 
ther input serial data thereto or received serial 
output data therefrom, said first interface 
means inputting serial data to said first serial 
access means when configured in the cas- 
caded mode and said second interface means 20 
receiving serial output data from said second 
serial access means. 

The semiconductor memory of any preceeding 
claim wherein said configuring means com- 25 
prises first switch means (56) having first and 
second positions, said first position operable to 
connect the serial output of said first access 
means to the serial input thereof, said second 
position operable to connect the serial output 
of said first access means to the serial input of 
said second access means; and second switch 
means (60) having first and second positions, 
said first position operable to connect the out- 
put of said serial access means to the serial 35 
input thereof, said second position operable to 
inhibit circulation of data from the serial output 
of said second serial access means to the 
serial input thereof; and means for configuring 
said first and second switches in either said 40 
first position or said second position. 

The semiconductor memory of Claim 5 
wherein said first and second switches are 
programmed in either said first state or said 45 
second state as a mask option during fabrica- 
tion of the semiconductor memory; the means 
for configuring being provided thereby. 

A semiconductor memory as claimed in Claim 50 
4, or in Claims 5 or Claim 6 in that they 
depend from Claim 4 and including first mul- 
tiplexing means (56) for multiplexing the serial 
input and output of said first serial access 
means with a first interface port (S 0 ) that inter- 55 
faces circuitry external to the semiconductor 
memory with the internal operation thereof; 
second multiplexing means (60) for multiplex- 



ing either serial input and output of said sec- 
ond serial access means with a second inter- 
face port (Si) that interfaces circuitry external 
to the semiconductor memory with functions 
internal thereof; said first and second mul- 
tiplexing means operated by a single signal 
from an external source with respect to the 
semiconductor memory such that either both 
the serial inputs or both the serial outputs can 
be selected. 

8. A semiconductor memory as claimed in any 
preceeding claim and having common decode 
means (20, 30, 52) for receiving a row address 
and a column address and selecting one of the 
memory elements in each said arrays, each of 
said selected memory elements having a com- 
mon row and column location; output means 
associated with each of said arrays for trans- 
ferring data to said selected memory elements; 
and inhibiting means (68) for inhibiting transfer 
of data to selected ones of said arrays and 
subsequent storage in the associated one of 
said selected memory elements such that data 
prestored in said selected memory elements 
associated with the inhibited ones of said ar- 
rays is not disturbed. 

The memory of Claim 8 wherein said common 
decode means comprises: common row de- 
code means (20) for receiving the row address 
and selecting one of the rows of memory ele- 
ments in each of said arrays; and common 
column decode means (30, 52) for receiving 
the column address and selecting one of the 
columns of memory elements in each of said 
arrays such that the memory element selected 
in each of said arrays has a common location. 

10. The semiconductor memory of Claim 9 
wherein the column address is preceded by 
the row address, said common decode means 
comprising means for latching the row address 
(20) for selection of a row of memory elements 
and means for latching the column address 
(22) after the row address is latched such that 
subsequent column addresses can be latched 
for a given batched row address. 

11. The semiconductor memory of Claim 8, Claim 
9 or Claim 10 wherein said inhibiting means 
comprises; means for receiving inhibiting sig- 
nals (66) associated with each of said arrays, 
said inhibiting signals present only for the ones 
of said arrays to be inhibited; means for con- 
trolling said inhibiting means (68) in response 
to receiving said inhibiting signals such that 
transfer of data to the selected ones of said 
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memory elements in said arrays associated 
with the received ones of said inhibiting signals 
is prevented through inhibition of the one of 
said output means associated with said array. 

5 

12. The semiconductor memory of any of Claims 8 
to 11 and further comprising means (66) for 
storing received inhibiting signals after recep- 
tion thereof, said output means associated with 

said stored inhibiting signals being controlled 10 
to inhibit transfer of data therethrough. 

13. The memory of Claim 12 wherein said inhibit- 
ing signals precede the row address such that 
altering of said inhibiting signals requires gen- 75 
eration of new row and column addresses. 

14. The semiconductor memory of Claim 12 
wherein the row address precedes the recep- 
tion of said inhibiting signals and said inhibiting so 
signals precede the column address such that 

said inhibiting signals can be altered after re- 
ception of the row address and the ones of 
said arrays that are inhibited can be changed 
prior to generating a new column address for a 25 
given row address. 

15. The semiconductor memory of Claim 12 
wherein said inhibiting signals are generated 
from an external source for the duration of time 30 
that data transfer is inhibited through inhibited 
ones of said output means. 

Patentanspruche 

35 

1. Halbleiter-Videowiedergabespeicher zum Spei- 
chern von Bildelementinformationen fUr eine 
Wiedergabe mit einer ersten und einer zweiten 
Speichermatrix (10 und 12), wobei jede Matrix 
mehrere in Zeilen und Spalten angeordnete 40 
Speicherelemente aufweist, die vorbestimmten 
Bildelementstellen in der Wiedergabe zugeord- 
net sind, wobei die erste und die zweite Spei- 
chermatrix identisch sind, Zeilendecodiermit- 
teln (28) fur den Empfang einer Zeilenadresse 45 
und zum Auswahlen einer der Zeilen der Spei- 
cherelemente sowohl in der ersten als auch in 
der zweiten Speichermatrix, ersten und zweiten 
seriellen Zugriffsmitteln (34 und 36) zum Spei- 
chern von Daten aus den ausgewahlten Spei- 50 
cherelementen der ersten und der zweiten 
Speichermatrix in inem seriellen Format, wo- 
bei die ersten und zweiten seriellen Zugriffs- 
mittel einen eigenen seriellen Eingang und ei- 
genen seriellen Ausgang aufweisen und aus 55 
einer externen Quelle (SOE) seriell zum Hin- 
durchschieben von Daten durch diese gesteu- 
ert werden, Obertragungsmitteln (54) zum 



Ubertragen von Daten aus den ausgewahlten 
Speicherelementen der ersten und der zweiten 
Matrix zu jeweils einem der ersten und zweiten 
seriellen Zugriffsmittel oder aus dem jeweiligen 
seriellen Zugriffsmittel zu den ausgewahlten 
Speicherelementen der ersten und der zweiten 
Matrix, wobei der Halbleiterspeicher gekenn- 
zeichnet ist durch Konfigurierungsmittel (56 
und 60) zum Konfigurieren der ersten und 
zweiten Zugriffsmittel entweder jeweils fur ei- 
nen Umlauf von Daten von ihrem seriellen Aus- 
gang zu ihrem seriellen Eingang oder zum 
Kaskadieren der ersten und zweiten seriellen 
Zugriffsmittel, wobei der serielle Ausgang des 
ersten seriellen Zugriffsmittels mit dem seriel- 
len Eingang des zweiten seriellen Zugriffsmit- 
tels verbunden ist. 

Halbleiterspeicher nach Anspruch 1 , ferner ent- 
haltend: Spaltendecodiermittel (26) zum Emp- 
fangen einer Spaltenadresse und zum Auswah- 
len einer der Spalten aus Speicherelementen 
sowohl in der ersten als auch in der zweiten 
Matrix, und wahlfreie Lese/Schreib-Mittel (l/Oo, 
l/Oi) zum Eingeben von Daten in das ausge- 
wahlte Speicherelement sowohl in der ersten 
als auch in der zweiten Speichermatrix ent- 
sprechend der Definition durch die Zeilen- und 
Spaltenadresse. 

Halbleiterspeicher nach Anspruch 1 oder 2, bei 
welchem die ersten und zweiten seriellen Zug- 
riffsmittel serielle Schieberegister mit mehreren 
Schiebe-Bits enthalten, deren Anzahl gleich 
der Anzahl von Spalten in der jeweiligen ersten 
und zweiten Speichermatrix ist, wobei jedes 
der ausgewahlten Speicherelemente in der je- 
weiligen ersten und zweiten Speichermatrix 
durch die Ubertragungs mittel zu den jeweils 
zugehorigen Schiebe-Bits Gbertragbar ist. 

Halbleiterspeicher nach einem der vorherge- 
henden Anspruche, ferner mit ersten und zwei- 
ten Schnittstellenmitteln (So, Si), die eine 
Schnittstelle zwischen den ersten und zweiten 
Zugriffsmitteln und externen Peripherieschal- 
tungen bezuglich des Speichers bilden, wobei 
die Mittel zum Konfigurieren ferner Mittel zum 
Multiplexieren des Betriebs der ersten und 
zweiten Zugriffsmittel enthalten, wenn diese fur 
einen Datenumlauf konfiguriert sind, so dafl die 
ersten Schnittstellenmittel den ersten Zugriffs- 
mitteln zugeordnet sind und so multiplexiert 
sind, daj3 entweder serielle Daten in das erste 
Zugriffsmittel eingegeben oder von diesem 
ausgegebene serielle Daten empfangen wer- 
den, und das zweite Schnittstellenmittel dem 
zweiten Zugriffsmittel zugeordnet ist und so 
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multiplexiert ist, da/3 entweder serielle Daten in 
dieses eingegeben Oder seriell von diesem 
ausgegebene Daten empfangen werden, wobei 
das erste Schnittstellenmittel serielle Daten in 
das erste Zugriffsmittel eingibt, wenn die Konfi- 5 
gurierung im kaskadierten Modus vorliegt und 
wobei das zweite Schnittstellenmittel serielle 
Ausgangsdaten aus dem zweiten seriellen 
Zugriffsmittel empfangt. 

70 

Halbleiterspeicher nach einem der vorherge- 
henden Anspruche, bei welchem die Konfigu- 
rierungsmittel erste Schaltermittel (56) mit ei- 
ner ersten und einer zweiten Position enthal- 
ten, wobei die erste Position den seriellen Aus- 75 
gang des ersten Zugriffsmittels mit dessen se- 
riellem Eingang verbindet und die zweite Posi- 
tion den seriellen Ausgang des ersten Zugriffs- 
mittels mit dem seriellen Eingang des zweiten 
Zugriffsmittels verbindet, und zweite Schalter- 20 
mittel (60) mit einer ersten und einer zweiten 
Position enthalten, wobei die erste Position 
den Ausgang des seriellen Zugriffsmittels mit 
dessen seriellem Eingang verbindet, wahrend 
die zweite Position den Umlauf von Daten vom 25 
seriellen Ausgang des zweiten seriellen Zug- 
riffsmittels zu dessen seriellem Eingang verhin- 
dert, und Mittel zum Konfigurieren der ersten 
und zweiten Schalter entweder in die erste 
Position oder in die zweite Position enthalt. 30 

Halbleiterspeicher nach Anspruch 5, bei wel- 
chem der erste und der zweite Schalter entwe- 
der in den ersten oder in den zweiten Zustand 
als Maskenoption wahrend der Herstellung des 35 
Halbleiterspeichers programmiert werden, wo- 
bei die Mittel zum Konfigurieren dadurch ge- 
schaffen werden. 

Kalbleiterspeicher nach Anspruch 4 oder nach 40 
Anspruch 5 oder 6 in Abhangigkeit von An- 
spruch 4, mit ersten Multiplexiermitteln (56) 
zum Multiplexieren des seriellen Eingangs und 
Ausgangs des ersten seriellen Zugriffsmittels 
mit einem ersten Schnittstellenanschlu/3 (So), 45 
der externe Schaltungen des Halbleiterspei- 
chers mit dessen internem Betrieb koppelt, 
zweiten Multiplexiermitteln (60) zum Multiple- 
xieren des seriellen Eingangs und Ausgangs 
des zweiten seriellen Zugriffsmittels mit einem so 
zweiten Schnittstellenanschlu/3 (Si), der exter- 
ne Schaltungen des Halbleiterspeichers mit 
dessen internen Funktionen koppelt, wobei die 
ersten und die zweiten Multiplexiermittel durch 
ein einziges Signal aus einer bezOglich des 55 
Halbleiterspeichers externen Quelle betatigt 
werden, so da/3 entweder die beiden seriellen 
Eingange oder die beiden seriellen Ausgange 



gewahlt werden konnen. 

8. Halbleiterspeicher nach einem der vorherge- 
henden Anspruche, mit gemeinsamen Deco- 
diermitteln (20, 30, 52) zum Empfangen einer 
Zeilenadresse und einer Spaltenadresse und 
zum Auswahlen eines der Speicherelemente in 
jeder Matrix, wobei jedes der ausgewahlten 
Speicherelemente einen gemeinsamen Zeilen- 
und Spalten-Speicherplatz hat, jeder Matrix zu- 
geordneten Ausgangsmitteln zum Ubertragen 
von Daten zu den ausgewahlten Speicherele- 
menten und Sperrmitteln (68) zum Verhindern 
der Ubertragung von Daten zu ausgewahlten 
Matrizen und zum anschlieflenden Speichern 
im zugehorigen der ausgewahlten Speicherele- 
mente, so da/3 Daten, die in ausgewahlten 
Speicherelementen vorgespeichert sind, die 
den gesperrten Matrizen zugeordnet sind, nicht 
gestort werden. 

9. Speicher nach Anspruch 8, bei welchem die 
gemeinsamen Decodiermittel enthalten: ge- 
meinsame Zeilendecodiermittel (20) zum Emp- 
fangen der Zeilenadresse und zum Auswahlen 
einer der Zeilen der Speicherelemente in jeder 
der Matrizen, und gemeinsame Spaltendeco- 
diermittel (30, 52) zum Empfangen der Spal- 
tenadresse und zum Auswahlen einer der 
Spalten aus Speicherelementen in jeder der 
Matrizen, so da/3 das ausgewahlte Speicherele- 
ment in jeder der Matrizen einen gemeinsa- 
men Speicherplatz hat. 

10. Halbleiterspeicher nach Anspruch 9, bei wel- 
chem der Spaltenadresse die Zeilenadresse 
vorangeht, wobei die gemeinsamen Decodier- 
mittel Mittel (20) zum Festhalten der Zeilen- 
adresse fur die Auswahl einer Zeile aus Spei- 
cherelementen und Mittel (22) zum Festhalten 
der Spaltenadresse nach dem Festhalten der 
Zeilenadresse enthalten, so dai3 nachfolgende 
Spaltenadressen fur eine gegebene festgehal- 
tene Zeilenadresse festgehalten werden kon- 
nen. 

11. Halbleiterspeicher nach Anspruch 8, 9 oder 10, 
bei welchem die Sperrmittel folgendes enthal- 
ten: Mittel zum Empfangen von Sperrsignalen 
(66) in Zuordnung zu jeder der Matrizen, wobei 
die Sperrsignale nur fur die zu sperrenden 
Matrizen vorhanden sind, Mittel zum Steuern 
der Sperrmittel (68) in Abhangigkeit vom Emp- 
fang der Sperrsignale, so da/3 die Ubertragung 
von Daten zu ausgewahlten Speicherelemen- 
ten in den Matrizen, die den empfangenen 
Sperrsignalen zugeordnet sind, durch Sperren 
derjenigen Ausgangsmittel verhindert wird, die 
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der Matrix zugeordnet sind. 

12. Hatbleiterspeicher nach einem der Anspruche 
8 bis 11, ferner enthaltend Mittel (66) zum 
Speichern empfangener Sperrsignale nach ih- 
rem Empfang, wobei die Ausgangsmittel, die 
den gespeicherten Sperrsignalen zugeordnet 
sind, so gesteuert werden, da/3 Datenubertra- 
gungen durch sie gesperrt werden. 

13. Speicher nach Anspruch 12, bei welchem die 
Sperrsignale der Zeilenadresse vorangehen, so 
da)3 ein Andern der Sperrsignale die Erzeu- 
gung neuer Zeilen- und Spaltenadressen erfor- 
dert. 

14. Halbleiterspeicher nach Anspruch 12 t bei wel- 
chem die Zeilenadresse dem Empfang der 
Sperrsignale vorangeht und die Sperrsignale 
der Spaltenadresse vorangehen, so daB die 
Sperrsignale nach dem Empfang der Zeilen- 
adresse geandert werden konnen und diejeni- 
gen Matrizen, die gesperrt werden, vor der 
Erzeugung der neuen Spaltenadresse fur eine 
gegebene Zeilenadresse geandert werden 
konnen. 

15- Halbleiterspeicher nach Anspruch 12, bei wel- 
chem die Sperrsignale aus einer externen 
Quelle fur die Zeitdauer erzeugt werden, fur 
die die Datenubertragung durch die gesperrten 
Ausgangsmittel verhindert wird. 

Revendications 

1. Memoire d'affichage vid§ographique S semi- 
conducteurs pour stocker des informations de 
pixels pour un affichage comprenant un pre- 
mier et un deuxieme reseaux de memoire (10 
et 12), chaque reseau ayant une pluralite d'ele- 
ments de memoire disposes en rangees et en 
colonnes et associes a des emplacements pre- 
determines de pixels dans Paffichage, le pre- 
mier et le deuxieme reseaux de memoire etant 
identiques ; des moyens de dScodage de ran- 
gee (28) pour recevoir une adresse de rang§e 
et selectionner Tune des rangees d'elements 
de memoire a la fois dans le premier et le 
deuxieme reseaux ; des premiers et des 
deuxiemes moyens d'acces en serie (34 et 36) 
pour stocker des donnees des elements de 
memoire selectionnes du premier et du 
deuxieme reseaux de memoire dans un format 
serie, les premiers et les deuxiemes moyens 
d'acces en s6rie ayant une entree s£rie s£pa- 
ree et une sortie serie separee et etant com- 
mandes a partir d'une source exterieure (SOE) 
en serie afin de deplacer des donnees a tra- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



vers ceux-ci ; des moyens de transfert (54) 
pour transferer des donnees des elements de 
memoire selectionnes du premier et du 
deuxieme reseaux vers ceux respectifs des 
premiers et des deuxiemes moyens d'acces 
en serie, ou bien des moyens d'acces en serie 
respectifs vers les elements de memoire se- 
lectionnes du premier et du deuxieme reseaux, 
fa memoire k semi-conducteurs £tant caracteri- 
see par des moyens de configuration (56 et 
60) pour configurer les premiers et les deuxie- 
mes moyens d'acces soit pour que chacun 
fasse transiter des donnees de leur sortie serie 
vers leur entree serie, soit pour relier en cas- 
cade les premiers et les deuxiemes moyens 
d'acces en serie, avec la sortie serie des pre- 
miers moyens d'acces en serie reliee a I'en- 
tr§e s6r\e des deuxiemes moyens d'acces en 
serie. 

Memoire a semi-conducteurs selon la revendi- 
cation 1, comprenant en outre : des moyens 
de decodage de colonne (26) pour recevoir 
une adresse de colonne et selectionner I'une 
des colonnes d'elements de memoire a la fois 
dans lesdits premier et deuxieme reseaux ; et 
des moyens de lecture-^criture & acces direct 
(l/Oo, l/Oi) pour introduire des donnees dans 
celui choisi des elements de memoire a la fois 
desdits premier et deuxieme reseaux de me- 
moire tel que defini par I'adresse de rangee et 
de colonne. 

Memoire a semi-conducteurs selon la revendi- 
cation 1 ou 2, dans laquelle lesdits premiers et 
deuxiemes moyens d'acc&s en s6r\e compren- 
nent des registres k d€calage en s£rie ayant 
une pluralite de bits de decalage egale en 
nombre au nombre de colonnes dans Tun res- 
pectif desdits premier et deuxieme reseaux de 
memoire, chacun des elements de memoire 
selectionnes dans Tun respectif desdits pre- 
mier et deuxieme reseaux de memoire pouvant 
etre transfere vers fun respectif desdits bits de 
decalage au moyen desdits moyens de trans- 
fert. 

Memoire a semi-conducteurs selon I'une quel- 
conque des revendications precedentes, com- 
prenant en outre des premiers et des deuxie- 
mes moyens d'interface (So, Si) realisant Pin- 
terface entre lesdits premiers et deuxiemes 
moyens d'acces et des circuits peripheriques 
exterieurs par rapport a la memoire, lesdits 
moyens de configuration comprenant en outre 
des moyens pour multiplexer le fonctionne- 
ment desdits premiers et deuxiemes moyens 
d'acces quand ils sont configures pour faire 
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transiter des donnees de sorte que, lesdits 
premiers moyens d'interface etant associes 
avec lesdits premiers moyens d'acces et multi- 
plexes soit pour introduire des donnees en 
serie dans lesdits premiers moyens d'acces 5 
soit pour en recevoir des donnees de sortie en 
serie et lesdits deuxiemes moyens d'interface 
etant associes avec lesdits deuxiemes moyens 
d'acc£s et multiplexes soit pour y introduire 
des donnees en serie soit pour en recevoir des w 
donnees de sortie en serie, lesdits premiers 
moyens d'interface introduisant des donnees 
en serie dans lesdits premiers moyens d'acces 
en serie quand ils sont configures dans le 
mode en cascade, et lesdits deuxiemes 75 
moyens d'interface recevant des donnees de 
sortie en serie desdits deuxiemes moyens 
d'acces en s£rie. 

Memoire a semi-conducteurs selon Tune quel- 20 
conque des revendications precedentes, dans 
laquelle lesdits moyens de configuration com- 
prennent des premiers moyens de commuta- 
tion (56) ayant une premiere et une deuxieme 
positions, ladite premiere position pouvant 25 
fonctionner pour relier la sortie serie desdits 
premiers moyens d'acc&s & leur entree s£rie, 
ladite deuxi&me position pouvant fonctionner 
pour relier la sortie serie desdits premiers 
moyens d'acces a I'entree serie desdits 30 
deuxiemes moyens d'acces ; et des deuxie- 
mes moyens de commutation (60) ayant une 
premiere et une deuxieme positions, ladite pre- 
miere position pouvant fonctionner pour relier 
la sortie desdits premiers moyens d'acces a 35 
leur entree s£rie, ladite deuxifeme position pou- 
vant fonctionner pour empecher la circulation 
de donnees de la sortie serie desdits deuxie- 
mes moyens d'acces en serie vers leur entree 
serie ; et des moyens pour configurer lesdits 40 
premier et deuxieme commutateur soit dans 
ladite premiere position soit dans ladite deuxie- 
me position. 

Memoire h semi-conducteurs selon la revendi- 45 
cation 5, dans laquelle lesdits premier et 
deuxieme commutateurs sont programmes soit 
dans ledit premier etat soit dans ledit deuxie- 
me etat comme une option de masque pen- 
dant la fabrication de la memoire & semi- 50 
conducteurs, obtenant ainsi les moyens de 
configuration. 

Memoire a semi-conducteurs selon la revendi- 
cation 4, ou selon les revendications 5 ou 6 55 
dans la mesure ou elles dependent de la re- 
vendication 4, comprenant en outre des pre- 
miers moyens de muitiplexage (56) pour multi- 



plexer I'entree et la sortie serie desdits pre- 
miers moyens d'acces en serie avec un pre- 
mier port d'interface (So) qui realise rinterfaga- 
ge de circuits exterieurs a la memoire a semi- 
conducteurs avec les fonctions internes de cet- 
te derniere ; des deuxiemes moyens de muiti- 
plexage (60) pour multiplexer soit I'entree et la 
sortie serie desdits deuxiemes moyens d'ac- 
cfes en s^rie avec un deuxieme port d'interface 
(Si) qui realise I'interfagage de circuits exte- 
rieurs a la memoire a semi-conducteurs avec 
des fonctions internes de cette derniere ; 

lesdits premiers et deuxiemes moyens de 
muitiplexage etant actionn£s par un signal uni- 
que provenant d'une source exterieure par rap- 
port a la memoire a semi-conducteurs, de 
sorte que soit les deux entrees serie, soit les 
deux sorties s6rie peuvent etre s£lectionn£es. 

8. Memoire a semi-conducteurs selon une quel- 
conque des revendications precedentes, ayant 
en outre des moyens communs de decodage 
(20, 30, 52) pour recevoir une adresse de 
rangee et une adresse de colonne et selection- 
ner un des elements de memoire dans chacun 
desdits reseaux, chacun desdits elements de 
memoire s£lectionn£s ayant un emplacement 
commun de rang6e et de colonne ; des 
moyens de sortie associes avec chacun des- 
dits reseaux pour transferer des donnees aux- 
dits elements de memoire selectionnes ; et 
des moyens d'inhibition (68) pour empecher le 
transfert de donnees vers ceux selectionnes 
parmi lesdits reseaux et pour stocker ensuite 
dans Tun associ£ desdits elements de memoi- 
re selectionnes, de sorte que des donnees 
pr^alablement stock^es dans lesdits elements 
de memoire selectionnes associes avec ceux 
inhibes desdits reseaux ne soient pas pertur- 
bees. 

9. Memoire selon la revendication 8, dans laquel- 
le lesdits moyens communs de decodage 
comprennent : des moyens communs de de- 
codage de rang£e (20) pour recevoir I'adresse 
de rangee et s£lectionner une des rang^es 
d'elements de memoire dans chacun desdits 
reseaux ; et des moyens communs de decoda- 
ge de colonne (30, 52) pour recevoir I'adresse 
de colonne et selectionner une des colonnes 
des elements de memoire dans chacun des- 
dits reseaux, de sorte que I'element de me- 
moire selectionne dans chacun desdits re- 
seaux ait un emplacement commun. 

10. Memoire a semi-conducteurs selon la revendi- 
cation 9, dans laquelle I'adresse de colonne 
est precedee par I'adresse de rangee, lesdits 
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44 



moyens communs de decodage comprenant 
des moyens pour verrouiller I'adresse de ran- 
gee (20) pour la selection d'une rangee d'ele- 
ments de memoire et des moyens pour ver- 
rouiller I'adresse de colonne (22) apres que 
I'adresse de rangee a ete verrouillee, de sorte 
que des adresses ulterieures de colonne puis- 
sent etre verrouillees pour une adresse de 
rangee donn^e traittSe comme lot. 



5 



bition sont produits a partir d'une source exte- 
rieure pendant la periode de temps pendant 
laquelle le transfert de donnees est inhibe au 
moyen de ceux inhibes parmi lesdits moyens 
de sortie. 



10 



11. Memoire a semi-conducteurs selon la revendi- 
cation 8, la revendication 9 ou la revendication 
10, dans laquelle lesdits moyens d'inhibition 
comprennent : des moyens pour recevoir des 
signaux d'inhibition (66) associes avec chacun 75 
desdits reseaux, lesdits signaux d'inhibition 
etant presents seulement pour ceux desdits 
riseaux qui doivent §tre inhibes ; des moyens 
pour commander lesdits moyens d'inhibition 

(68) en reponse pour recevoir lesdits signaux 20 
d'inhibition de sorte que le transfert de don- 
nees vers ceux selectionnes parmi lesdits ele- 
ments de memoire dans lesdits reseaux asso- 
cies a ceux regus desdits signaux d'inhibition 
soit empeche au moyen de ('inhibition de ceux 25 
desdits moyens de sortie associes audit re- 
seau. 

12. Memoire a semi-conducteurs selon I'une quel- 
conque des revendications 8 a 1 1 , comprenant 30 
en outre des moyens (66) pour stocker apres 

leur reception les signaux d'inhibition regus, 
lesdits moyens de sortie associes auxdits si- 
gnaux stockes d'inhibition etant commandes 
pour inhiber le transfert de donnees par leur 35 
intermediate. 

13. Memoire & semi-conducteurs selon la revendi- 
cation 12, dans laquelle lesdits signaux d'inhi- 
bition precedent I'adresse de rangee, de sorte 40 
que la modification desdits signaux d'inhibition 
necessite la production de nouvelles adresses 

de rangee et de colonne. 

14. Memoire Si semi-conducteurs selon la revendi- 45 
cation 12, dans laquelle I'adresse de rangee 
precede la reception desdits signaux d'inhibi- 
tion et lesdits signaux d'inhibition precedent 
I'adresse de colonne, de sorte que lesdits si- 
gnaux d'inhibition peuvent etre modifies apres so 
reception de I'adresse de rangee et ceux des- 
dits reseaux qui sont inhibes peuvent etre mo- 
difies avant de produire une nouvelle adresse 

de colonne pour une adresse de rangee don- 
n6e. 55 

15. Memoire a semi-conducteurs selon la revendi- 
cation 12, dans laquelle lesdits signaux d'inhi- 
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